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TELEMETRY DOWN TO EARTHI 


THE HONEYWELL 
VISICORDER MEASURES 



ON A ROTATING 
SCRUBBER MILL 


Telemetry is usually thought of as signal transmission 
across tremendous voids. Allis-Chalmers uses the 
Honeywell Visicorder oscillograph to bring telemetry 
down to earth. 

At the Allis-Chalmers processing machinery department 
in Milwaukee, design engineers wanted to measure grind- 
ing mill stresses while the huge machines process metal 
ore, taconite, cement, and other materials. Large, costly 
slip rings and dismantling of the machinery had to be 
avoided, and if possible, all tests were to be made under 
actual operating conditions in the user's plant. 

The problem was neatly solved with a telemetry system 
built around a Honeywell 906 Visicorder oscillograph 
and a Honeywell Bridge Balance Unit. With this system, 
stresses on the shell of the mill, torque on the shaft, and 
strain on the entire mill can be measured with the mill 
in operation, and with a minimum of inconvenience to 
the customer. 

Strain gages are placed on the mill at points where 
stresses are to be measured. Multiplexed data from the 
gages are broadcast by an FM transmitter attached to 
the rotating mill, and are picked up by an FM receiving 
unit. The multiplexed signal is ‘sorted out' by audio 
filters and discriminators, and sub-frequencies and fre- 
quency variations are changed to a varying DC voltage. 
The Honeywell Visicorder was selected to record the 
data because Allis-Chalmers engineers wanted to meas- 
ure even the slightest variation at high frequencies (in 
this case, os high as 1800 cps), and to measure and 

tion, the immediately-readable record produced by the 

stress variations as well as a permanent record for 
later use. 

There is a Honeywell Visicorder to fit your test require- 
ments. Six models offer frequency response from DC to 

160 inches per second. For complete specificat ions on all 
Visicorder oscillographs, call your nearest Honeywell 
Industrial Products Group office, or write: Honeywell, 
Denver Division, Denver 10, Colorado, where our num- 
ber is: 303-794-.-l.il 1. In Canada, contact Honeywell 
Controls, Ltd.', Toronto 17. 




DATA HANDLING SYSTEMS 


Honeywell 



EXPERIENCE MAKES THE DIFFERENCE IN HOT GAS CONTROL 


Getting spirited circus tunes from a calliope and de- 
signing hot gas controls for aerospace application both 
demand specialized experience you don’t find every- 
where. After all— controlling hot gases is just another 
facet of fluid power— the basic business of Vickers for 
over 40 years. Today's capability goes substantially 
beyond basic on-off controls and includes actuation , 
porting and controlling volume of flow. 

System designers will find that Vickers engineers 
e sound component design based on 
it of hot gas controls already 
Force and NASA applications. 
3d by the necessary test facilities 
e. Also, extensive 
d provides the 
combination so essential for a successful system 
development program. 



"In-house” capability includes broad experience in: 
materials technology, fluid and gas dynamics, and 
system requirements. In addition, Vickers offers un- 
matched ability in building high response, high accuracy 
solenoids and compact, high output torque motors. 
Design simplicity resulting in controls with minimum 
parts provides added assurance of reliability. 


HOT GAS DATA is avail- 
able in application folder 
AS. For your c 
to Vickers Incorporated, 

P. O. Box 302, Troy, Mich. , 
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This is the only 
microelectronic aerospace 
guidance and control 
computer with 
metallic thin-film 
memory. 



This is the only 
large-scale, 

general-purpose military 
computer with 
metallic thin-film 
memory. 


Quick! What company makes them? 


Absolutely correct: Univac. In computers for advanced military applications, Uni vac is way out front. 


Univac® 1824, the "biggest little computer” ever 
built, has the capabilities of a large-scale data 
processing system. It measures 6 V x 7'4" x 13 ',4'', 
weighs a scant 28 pounds and draws only 100 watts. 
The circuitry is entirely microelectronic. Its ex- 
pandable thin-film magnetic memory section -con- 
tained in a 5" cube— has a 20,896-bit capacity! 


The general purpose computer, designed and built 
by Univac for the U. S. Navy Bureau of Ships bears 
the Department of Defense designation CP-642B. 
Approximately the size of a standard household 
refrigerator, the CP-642B has a memory of 32,768 
30-bit words. It features a thin-film control memory 
with a %-microsecond cycle time. 


These are only two examples of the total military computer capability at Univac. Other outstanding 
computers now in service are the Univac 1218 and the Univac 1206. We’ll be glad to tell you about them. 
Call us, Quick! univac division of sperry rand corporation 


AEROSPACE CALENDAR 



human error before data transmission 


Oct. 21-23-Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics, Institute of Electrical and 
Electronics Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 21-23-Annual Meeting, Assn, of the 
U. S. Army, Sheraton-Park Hotel, Wash- 
ington, D.C. 

Oct. 21-25— 23rd National Convention, So- 
ciety for Nondestructive Testing, Pick- 
Carter Hotel, Cleveland, Ohio. 

Oct. 22— 16th New York State Aviation 
Conference, Sheraton Hotel, Rochester, 
N. Y. 

Oct. 22-23-Army Aircraft Maintenance 
Conference, New Cumberland Army 
Depot. New Cumberland, Pa. 

Oct. 22-24— Conference on Expandable 
Structures, National Cash Register Co.'s 
Sugar Camp, Dayton, Ohio. Sponsor: 
Aeronautical Systems Division's Propul- 
sion and Flight Dynamics Laboratories. 

Oct. 23-25— Annual Meeting, Human Fac- 
tors Society. Ricky's Hyatt House, Palo 
Alto. Calif. 

Oct. 25-27-Annual Convention, Silver 
Wings, Hotel Biltmore. Dayton, Ohio. 

Oct. 28-29— 13th Annual Aerospace Fluid 
Power Conference, Pick-Fort Shelby Ho- 
tel, Detroit, Mich. Sponsor: Aerospace 
Div. of Vickers, Inc. 

Oct. 28-29-Fall Meeting, Western States 
Section/The Combustion Institute, Uni- 
versity of Southern California, Los An- 
geles, Calif. 

(Continued on page 7) 
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And before the error is compounded 
in your central production records. 
Friden Collectadata 30 does more 
than any other data collection sys- 
tem to reduce human error to the 
minimum. 

Collectadata checks to be sure that: 

1 . Variable entry dials are properly 
set for the data transaction desired; 

2 . Punched transaction cards are 
inserted correctly: 

3 . The punched card used is coded 
for the type of transaction set into 
the entry dials. 

If any of these checks is not satis- 
fied, Collectadata refuses to transmit 
the data. What’s more, it talks back 


to the erring worker, pinpointing the 
mistake with a buzzer and a red light. 
Collectadata can record attendance, 
too. The Badge Reader, with buffer 
storage, handles changing shifts 
almost as fast as employes can file 
by the unit. Attendance data can be 
stored until the central receiving unit 
is ready to accept it. 

Friden Collectadata 30: the data 
collection system with the most 
complete operator and in-machine 
checks of any system made. For 
complete details, call your local 
Friden Systems 
man. Or just write 
to: Friden, Inc., 

San Leandro, Calif. 
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Continuum III: today and tomorrow in information-systems technology 



“New Regime Threatens Stability in Mediterranean Area...” 


The “Leviathan" project is part of our continuing simulation of 
large organizations. Currently in our Systems Simulation 
Research Laboratory we are staging the environment and data 
base typical of a highly structured intelligence center, where 
unexpected political events in a mythical Mediterranean region 
are presented to a 24-man team. Communicating by means of 
audio-visual equipment, the human subjects analyze all aspects 
of a tense situation. Decisions are made. Action is taken. The 
sense of personal involvement becomes most intense. Scientists 
observe the dynamic human interplay and decision-making 
processes. A large computer acts as fact Under, umpire, and score- 
keeper. To scientists and engineers of SDC, Leviathan offers a 
continuing opportunity to study man-to-man and man-to- 
machine interaction, as well as to make objective evaluations of 
the communicating equipment itself. Leviathan in particular and 


simulation in general arc but one phase of SDC's broad interest 
in information-systems technology. As newly learned knowledge 
helps to shape the systems of tomorrow, today's opportunities at 
SDC become ever more interesting and numcrous.Human factors 
scientists, operations research scientists, systems-oriented engi- 
neers and computer programmers who believe their ultimate 
futures lie with this important and rapidly expanding technology 
are invited to write Mr. A. J. Granville, Jr., SDC, 2432 Colorado 
Ave., Santa Monica, California. Positions are open at SDC facili- 
ties in Santa Monica, California; Wash- 
ington, D.C.; Lexington, Massachusetts; 

Paramus, New Jersey; and Dayton, Ohio. 

"An Equal Opportunity Employer." 



System Development Corporation 
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(Continued from page 5) 

Oct. 28-30— National Electronics Confer- 
ence, McCormick Place, Chicago, 111. 

Oct. 29-31— International Symposium on 
Plasma Phenomena and Measurements. 
Institute of Electrical and Electronics 
Engineers, El Cortez Hotel, San Diego. 

Oct. 30-Nov. 1— Annual Convention, South- 
eastern Airport Managers Assn., Roanoke 
Hotel, Roanoke, Va, 

Oct. 31-Nov. 1—1963 Electron Devices 
Meeting, Institute of Electrical and Elec- 
tronics Engineers, Sheraton-Park Hotel, 
Washington, D. C. 

Oct. 31-Nov. 1— Fall Quarterly Regional 
Meeting, Assn, of Local Transport Air- 
lines, Royal Hawaiian Hotel, Honolulu. 

Nov. 3-8— International Air Safety Seminar. 
Flight Safety Foundation, Athens, Greece. 
For FSF members and by invitation. 

Nov. 4-6— Vehicle Design and Propulsion 
Meeting, American Institute of Aero- 
nautics and Astronautics/ Air Force Sys- 
tems Command, Wright-Pattcrson AFB, 
Dayton, Ohio. (Classified.) 

Nov. 4-6— Northeast Electronics Research 
and Engineering Meeting (NEREM), In- 
stitute of Electrical and Electronics Engi- 
neers, Commonwealth Armory/Somerset 
Hotel, Boston, Mass. 

Nov. 4-6— Noise Analysis in Nuclear Systems 
Conference. Gainesville, Fla. Sponsors: 
Atomic Energy Commission; University 
of Florida. 

Nos 1 . 5-15— 17th Institute on Air Trans- 
portation Management. For information: 
Dr. Marvin L. Fair, Director. Transpor- 
tation Program, The American University. 
1901 F St., N.W.. Washington, D. C. ' 

Nov. 6-7— Western Regional Meeting In- 
stitute of Navigation, Airport Marina 
Hotel. Los Angeles, Calif. 

Nov. 6-8— Annual Meeting and Exposition. 
Society for Experimental Stress Analy- 
sis, Statler Hilton Hotel. Boston. Mass. 

Nov. 7-8— 24th National Meeting. Opera- 
tions Research Society of America, 
Olympic Hotel, Seattle, Wash. 

Nov. 11-15— Institute on Reliability Engi- 
neering and Management. Tucson. Anz. 
Sponsors: University of Arizona: Northrop 
Space Laboratories. 

Nov. 12-14— Symposium on Supersonic Air- 
liners, London, England. Sponsors: Brit- 
ish. French and U. S. Air Line Pilot 
Associations. 

Nov. 12-14— Fall Joint Computer Confer- 
ence, American Federation of Informa- 
tion Processing Societies. Las Vegas Con- 
vention Center, Las Vegas, Nev. 

Nov. 13-14— Seminar on Automatic Check- 
out Equipment and Techniques, Colum- 
bus, Ohio. Co-sponsors: NASA's George 
C. Marshall Space Flight Center; Battellc 
Memorial Institute. 

Nov. 13-15 — I Stli Annual Meeting. Armed 
Forces Chemical Assn., Statler-Hiltou 
Hotel. Washington. D. C. Host: USAF. 

Nov. 18-19— Symposium on Unconventional 
Inertial Sensors, Farmingdale, N. Y. 
Sponsors: Republic Aviation Corp.; N. Y. 
Scientific and Technical Liaison Office, 
Air Force Systems Command's Research 
and Technology Div.; Bureau of Naval 
Weapons. (Classified.) 

Nov. 18-20— Sixth National Symposium, So- 
( Continued on page 9) 



THE PROVEN STRUCTURAL FASTENER 
CHERRY AIRCRAFT L0CKB0LTS 
BETTER JOINTS . . . LOWER COSTS 

Millions of Cherry Aircraft Lock bolts" are in use in the latest 
missiles, bombers, fighters and transports. 

Reliability of Cherry Aircraft Lock bo Its is proven in high 
production applications now in use. Cherry quality and service 
are outstanding in the industry. Consistent, fast and trouble-free 
installation characteristics are built into Cherry lockbolts. 


Installation is simple. No special training is necessary. Once 
the operator places the nose assembly tool over the lockbolt, it is 
only necessary to pull the trigger of the pull gun to achieve a 
perfect quality installation. 

Simplicity, consistency and speed of Cherry lockbolt installa- 
tion provides increased production, better and stronger fastened 
joints, and lower installed costs. 


Cherry Rivet Division 

Santa Ana, Calif. ^ 
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This is Syncom 


This one is different. History’s first synchronous satellite. 
The first to "stand still" in space. 

In a stunning space feat, Syncom has been "parked". . . 
22,300 miles up... where it can "see" 40% of the world. 

"Standing still" Syncom can he used 24 hours a day for 
continuous communication to over one billion people in 
North and South America, Western Europe and Africa. 

In fact, in Svncom's first month of operation, it logged 
more operating time than all other communications 
satellites had up to that time. 

Little wonder NASA has called Syncom a major break- 
through in the peaceful use of outer space. 

Hughes Aircraft Company, under contract to NASA, is 
proud to have conceived, designed, and built Syncom. 


HUGHES 



signed by ITT, you could reach any other station of the system— anywhere— in a matter of seconds. / A pre-empt 
digit can give you right-of-way over others. Automatic alternate routing can insure survivability. Emergency bat- 
teries can supply the network's low-power requirements. / This kind of capability is made possible by ITT's experi- 
ence in message and circuit switching. For 40 years ITT has been a leader in switching— from step-by-step and 
crossbar systems to reed relay and solid-state systems. / ITT's operating experience and numerous overseas man- 
ufacturing and support facilities were contributing factors in ITT's selection as prime contractor on ACE HIGH, 
ETA, EUR-MED, and PACSCAT tropo systems. For such projects, ITT delivers entire systems including the trans- 
mission links (tropo and line-of-sight microwave, cable, radio) and the terminal equipment (toll switchboards, 
cordless boards. PABX's and subsets). / An automatic data exchange system, the ITT 7300 ADX ,» links our State 
Department with key embassies and posts overseas./Today throughout the free world, communication requirements 
are served by millions of lines of fully automatic switching and signaling— both local and long-haul— provided by 
ITT, the world's largest international supplier of electronics and telecommunications equipment. / International 
Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 


ITT 



Here is the perfectly sized jetliner for route segments 
of 100 to 1500 miles. . .which account for more than 
60% of all the passenger miles now flown. 

Reason : the DC-9 can operate profitably with fewer 
passengers than any jetliner now in service. Its 
economics make it an ideal pure-jet replacement for 
the more than 3,000 propeller-driven airliners now 
serving the cities the big jets overpass. 

Sized to profit where traffic is light...Douglas 




Some facts: The DC-9 will carry from 56 to 83 
passengers, depending on class of service, plus 4,000 
to 6,000 pounds of freight. It will operate from short 
runways and cruise at 565 mph. It will make multiple 
stop routes on one fueling practical, because its 
landing weight is only 5% less than its maximum 
take-off weight. Its noise level is lower than that of 
any jetliner now in service. 

The DC-9’s cabin has been designed for maximum 
passenger appeal, actually providing more seat 
shoulder room and aisle head room than the long 
range jetliners. Every component has been chosen 
for simplicity, reliability and easy maintenance. 


AIRCRAFT DIVISION 



Motion study. Induced rotation of a Manned Orbital Research Laboratory under study by NASA, 
which would provide artificial gravity for its crew, could also introduce unwelcome twist, tumble, spin and 
wobble in space. □ Because these motions can best be arrested by precision stabilization, Sperry is under 
contract to NASA Langley Research Center (l) to make dynamic analyses of the types 
of motion which may be encountered; (2) to derive control laws which maybe applied to 
the resultant problems; (3) to generate control concepts which will guarantee station sta- 
bility. O Because orbital times up to a year are under study, a manned station presents 
a unique challenge in control. Sperry experience in gyroscopics, aerospace control, un- sperry^rand 
dersea stabilization logically suits us for the task. General Offices:Great Neck, New York. corporation 
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LATROBE MAKES AEROSPACE ALLOYS BY THE DROP-What an 

exacting way to make steel . . . drop by drop! But this is how aerospace alloys are produced 
in the vacuum melting furnaces at Latrobe Steel Company. A top quality steel electrode is 
remelted . . . drop by drop . . . under a high vacuum to form a new ingot. During the process, 
dissolved gases are drawn off and undesirable non-metallic inclusions are substantially 
eliminated. The finished product is Vac Arc® steel ... a cleaner, more uniform steel, out- 
standing in all of its physical and chemical properties. ♦ Strict manufacturing and control 
techniques make Latrobe Vac Arc steels the choice of the industry. They are being success- 
fully used for critical design applications requiring high strength, toughness and ductility at 
low and elevated temperatures. Write today for our Vac Arc catalog and a com- 
plete list of the Vac Arc steels being produced at Latrobe. Various grades 
of Vac Arc steels in a wide range of sizes, shapes and forms are available. 
LATROBE STEEL COMPANY LATROBE. PENNSYLVANIA 
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F&M SYSTEMS CO 


turnkey responsibility 
tor complex systems 
for government 
and industry 


Fischbach and Moore's Instrumentation Division expands in scope 
. . . and takes a new name attuned to its enlarged operation . 

This organization of designers, engineers and constructors 
is geared to accept total system responsibility for 
projects of all magnitudes requiring electronic, 
electro-mechanical, hydraulic or pneumatic technologies. 

Serving both government and industry, in this country and 
abroad, F&M Systems accepts total responsibility 
from design through check-out. Advanced new techniques 
and procedures in F & M Systems' own shops 
achieve economies and utmost reliability. 

Current and recently completed programs include complete 
instrumentation for advanced U. S. Navy technical research 
ships, Titan lll-C motor test stand, U. S. Air Force Sonic 
Fatigue Laboratory and NASA Saturn check-out instrumentation. 

All of the financial resources, management skills and 
experience of the parent company, one of the largest electrical 
contractors in the world, stand behind the specialized skills 
and capabilities of F & M Systems Company. 


Career opportunities 




F&M SYSTEMS CO. 

m It DIVISION OF FISCHBACH AND MOORS. INCORPORATED 
1717 BAYLOR A VENUE PO. BOX !C 329 1214) HAB-IS73 OAILAS. I 








NONE! These electronic parts are insulated with KEL-F' 81 
Brand Plastic. Moisture absorption is zero. Even after 21-day im- 
mersion tests, there's no measurable absorption. Permeability to 
vapor, moisture and chemicals is the lowest of any pure plastic. 
Add high dielectric strength and high resistivity. And the result for 
electronic components is low corona, low flash-over, low leakage. 
Or to sum it up: greater reliability of electrical insulation. 

Other electrical benefits of KEL-F 81 Plastic: It has a low dielec- 
tric constant, gives high impedance, values to prevent disruptive 
capacitive effects at high frequencies. Arc resistance is greater than 


360 seconds, dielectric strength of 1000 vpm at .01 5" thickness. And 
dielectric efficiency is retained despite radiation exposure. 

On the mechanical side, KEL-F 81 Plastic affords high structural 
strength and toughness. It is not easily abraded, offers low coeffi- 
cients of friction, good lubricity. It molds and machines to fine tol- 
erances, is dimensionally stable, if properly annealed, because of low 
thermal expansion rates. Can be glass-filled where exceptional hard- 
ness or low mold shrinkage is desired. Want more data? Contact 
one of the processors below, any 3M Chemical Division branch 
office, or write 3M Company, Dept. KAW-103. St. Paul 19. Minn. 


It doubles Ihe rale that binary data can be transmitted over 
a communications channel. And it makes possible a method 
of error detection that docs not require introducing addi- 
tional or redundant information bits into the data characters. 

We call this remarkable advance Duobinary coding! (Its 
unique oscilloscope wave pattern is shown above.) A product 
of our advanced development laboratories, this technique 
overcomes the limit of 1200 bits/ sec at which data can be 
sent over a telephone channel, using conventional FM tech- 
niques. And it docs it without the usual interference suscepti- 
bility or complicated circuitry. 


What are the benefits? For one thing, at 2400 bits per 
second, volumes of data can now be transmitted in half the 
time previously possible. For another, over communications 
channels having normal noise conditions, our FM Duobinary 
system achieves an accuracy rate of only one error in 
1 ,000.000 bits of information. 

Duobinary coding is one of many examples where our 
advanced development has led to significant communica- 
tions progress. It's another reason why it pays you to talk 
to Lenkurt whenever you plan a video, voice or data trans- 
mission system. Lenkurt Electric Co., Inc., San Carlos, Calif, 
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AUTHORIZED PROCESSORS OF KEL-F 81 PIASTIC: Arizona: Phoenix, The Fluorocarbon Co. California: Alameda, Allied Nucleonics Corp.; Anaheim, The Fluorocarbon Co.. Thormech Engr- 
neering Corp.; Burbank, Pli-O-Seal Mlg., Sub. of Zero Mlg. Co.: Culver City. W. S. Sbamban Co., Fullerton, Raybeslos-Manhallan. Inc., Pacific Div.; los Angeles, l. W. Reinhold Plastics, Inc, 

I '' " .'I'M: 1 1 . I 1 in. (Ml i. F lor irl.i : S I p,-’ .r s Ik. - 

Industries, Inc. Indiana: FI. Wayne. W. S. Shamban Co. Massachusetts: Maynard. Bonny Mlg. Corp. Minnesota: Hopkins, Thormotech Industries. Inc. Now Jersey: Caldwell, Fluorulon Lab- 
oralories, Inc.: Camden, Garlock, Inc.; Parsippany. Carmer Industries, Inc.; Pine Brook, The Fluorocarbon Co.; Union, Adam Spence Corp. New York: Auburn. Auburn Plastics, Inc. New 
Rochelle, Giles Reproducer Corp. Ohio: Daylon, Modern Industrial Plastics. Div. ol Duriron Co, Inc. Pennsylvania: East McKeesport. Rockwell Mlg. Co, Plastics Plant Texas: Garland The 
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We simulate space... before we put a man in it 



This environmental chamber at the B.F.Goodrich Research Center 
is believed to be the most thorough space simulator ever built. 

In it, samples of materials and complete products are subjected 
to pressures ranging from atmospheric to those at 300 mile 
altitudes; to temperatures from 200°C below freezing to 200°C 
above freezing; to the radiation of the sun— visible light, ultra- 
violet, infrared, and X-rays; and to electrified atmospheres in 
which oxygen, nitrogen and the rare gases are highly charged 
and have high energies. 

Similar testing proved its worth in the Project Mercury space 
suit program, resulting in better, more reliable materials. 

The new simulator will be used to evaluate a wide range of 
physical, thermal and electrical properties of different materials 
in a space environment. It will help develop better products for 
space flight. For complete information on use of this facility, 
write B.F.Goodrich Aerospace and Defense Products, a division 
of The B.F.Goodrich Company, Dept. AW'-luB, Akron, Ohio. 


EDITORIAL 


The Lonely Warrior 


In the fierce technological struggles that determine the 
fate of modern nations, most or the critical battles are 
fought in faraway corners of a bureaucratic maze, often in 
the cloying atmosphere of committee-infested conference 
rooms and always cloaked by deep secrecy. The issues and 
odds in these battles arc always the same. A minority fights 
hard to initiate action because its technical perception is 
clear enough to sec that survival depends on it. A well- 
entrenched. inert majority can always marshal against them 
an apparently impressive fiscal and technical justification for 
doing less later. 

The warriors who wield the most effective spears in these 
struggles are seldom known, either to the politicians who 
eventually use the power created or to the citizens of the 
nations this power protects. Such a lonely warrior in the 
technical wars of our time was Trevor Gardner, who died 
recently at the age of 4S. Only a handful of people alive 
today truly know the vital role he played in routing the forces 
of technical timidity at a critical juncture in this nation's 
history, and how much he was responsible for creating the 
bristling new military technology on which the security of 
this nation and its allies now stands. 

Trevor Gardner was born in Wales but received his tech- 
nical education including a doctorate at the University of 
Southern California in his adopted countrv. As part of his 
education, he also learned to play water polo skillfully 
enough to be a candidate for the Olympics. Water polo 
is a game of few rules, and sparse but significant scoring. 
It requires enormous stamina, agile use of elbows and knees, 
and a capacity to stay afloat under extremely adverse condi- 
tions. When Trevor Gardner, at the age of 38, arrived in the 
midst of a fermenting U. S. military technology in the signi- 
ficant year of 1953. he found that his experience with water 
polo supplemented his technical perception to provide 
unique qualification for the bureaucratic struggles that lay 
ahead in the Pentagon. 

The technical revolution spawned during World War 2 
bv supersonics, rocket propulsion and nuclear fission was 
about to take another giant stride forward that would shock 
and baffle the military traditionalists, and astonish even 
those with a more flexible outlook. Trevor Gardner per- 
ceived that the pieces of this new phase of the revolution 
were lying around the country— in San Diego where Con- 
vair was struggling with its own money to design an inter- 
continental ranging rocket: in the far Pacific where atomic 
tests had shown the first glimmer of breakthrough into rela- 
tively light-weight thermonuclear warheads: in the burgeon- 
ing avionics industry where new guidance techniques became 
feasible: and above all in the fertile brains of American 
scientists and engineers. Me, more than any other single man 
in this nation, was the catalyst that brought all of these ele- 
ments together to create the 1CI3M of which the Convair 
Atlas was the prototype. Me worked at this task with a feroc- 
ity that astonished his associates and a sense of urgency that 
baffled less technically perceptive officials. For he understood 
from the start that the IC13M would be a revolutionary 
weapon that would give its first possessor enormous strategic 
leverage in international power politics. He upset traditional 
patterns of Pentagon procedure, corporate prerogatives and 
weapons development to forge a new organization capable of 
developing this revolutionary power. He gathered a small but 
equally determined band of allies in this march, and made 
a new crop of enemies as every step trod on traditional toes. 
He did it all from the relatively lowly rank of a special assist- 
ant to the Secretary of the Air Force, relying on the force of 
his arguments rather than the weight of his rank to penetrate 
the bastions of decision. 

As lie plunged deeper into the ICBM problem, he was 
appalled at the lack of U. S. intelligence on what the Soviet 


Union was doing in this field. He was perhaps the first to 
apply the modern technologies to intelligence gathering, lie 
rescued the U-2 program from a series of military vetoes and 
pushed it at top priority into operating as an instrument to 
penetrate the iron Curtain. lie seized on then-new radar 
developments to fashion the now famous Turkish radar 
installation on the Black Sea coast at Samsun, which 
enabled U.S. technicians to see electronically most of 
what was going on at Kapustin Yar. the Soviet’s chief 
ICBM test site. He was also one of the prime architects of 
the DEW line. He also fought successfully to give research 
and development a stronger voice, more funds and a broader 
program both in the Air Force and Defense Dept. 

When the electronic tapes from the Turkish radar provided 
solid evidence of an acceleration in the progress of Soviet 
ICBM development, Gardner’s incisive impatience made 
him a nuisance to more complacent superiors. 

"I am getting paid by the taxpayers to be continually 
unhappy with the status quo,” was his rejoinder. 

When a slowdown in the ICBM program was threat- 
ened in 1956 by superiors who could not interpret the 
trends as accurately as Gardner and his associates, he fought 
with every trick in his repertoire to forestall it. Finally, lie 
determined to sacrifice his own official position (he had then 
been elevated to assistant secretary of the Air Force! and risk 
his economic future to tell the American people what was 
really at stake. Since his financial stake lay in a company 
whose fortunes could quickly reflect the displeasure of tilt- 
top level of government, lie was painted a vivid picture of 
the economic reprisals in store if he persisted in his determi- 
nation to resign and carry his case to the public. Yet resign 
lie did, and he used every available public forum to argue the 
issues in the ICBM race. While the Administration he 
abandoned remained in power, the economic reprisals were 
severe, but he refused to be silenced. 

When the initial phase of the ICBM race was over, 
it was apparent that the U.S. had barely gained a tie. 
Even his bitterest contemporary critics now concede that 
without Gardner's ruthless, unorthodox ramrodding of the 
Atlas and its successors while lie held office, and his pene- 
trating, barbed criticism thereafter, the Soviets would have 
won the race by a significant margin. 

A lesser man might have subsided into licking his 
wounds and concentrating on repairing his economic fences. 
But Gardner continued in the fray, fighting and serving 
wherever lie could to keep U.S. technology rolling at 
maximum pace in significant new areas that inevitably 
appear on the scientific frontier. He headed an Air Force 
study to explore the potential of militarv space operations, 
served as a trustee of the Aerospace Corp. 11c played a major 
role in establishing the disarmament agency, served on its 
advisory committee and was a leader in exploring the tech- 
nological back-up required to make any form of arms control 
effective. At the time of his death, he was actively partici- 
pating in Project Forecast, aimed at charting the technical 
and operational future of the Air Force for the next decade. 

Mo medals were ever pinned on his chest, nor were 
stirring citations ever read on his behalf. Yet few men 
have contributed more than Trevor Gardner to the stra- 
tegic strength and technical progress of this nation in the 
critical period of the last decade, when this country faced 
the most dangerous challenge in its history. 

Now, when a premium is placed on conformity and the 
technical fashion is to assume that there is little new under 
the sun, the lesson of what this driving, unconventional 
force that was Trevor Gardner accomplished on his coun- 
try’s behalf should not be ignored nor allowed to become 
blurred on the pages of history. 


—Robert Ilotz 


lundy^L mcmillan 

A- important 
announcement 


In its planned expansion and diversification program for defense and disarmament, 
Lundy Electronics & Systems, Inc. has purchased the outstanding stock of McMillan Inter- 
national Corporation of Ipswich, Mass. The facility will continue in its present location 
as a wholly-owned subsidiary. 

The association of Lundy and McMillan is a natural one. The McMillan product lines, 
broadly defined as materials and devices for the control of radio frequency radiation and 
interference, complements Lundy Systems in Physical Countermeasures, Electronic Digital 
Controls, Actuators and Avionic Components. 

Together we offer products and imaginative, creative personnel with a capability in the 
basic sciences of electronics, physics and chemistry. Give us the opportunity to serve you by 
contacting us directly, in Glen Head or Ipswich. 
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McMILLAN INTERNATIONAL CORPORATION PRODUCTS 

MULTI-CORE ABSORBER. . . For 

vehicle camouflage through 
radar absorbtion; available as 
basic cloth and in structual ---'''g 
shapes. 
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MICA-COATED INSULATION TAPES ... For applications re- 
quiring High Temperature Capability (300’C), High Dielectric 
Strength (2,000V per mil) and Material Flexibility. 


OTHER McMILLAN PRODUCTS 



LUNDY ELECTRONICS & SYSTEMS, INC., GLEN HEAD, NEW YORK 


WHO'S WHERE 


In the Front Office 

Dr. Frederick K. Mueller, board ci 
Astro-Space Laboratories. Inc.. 11. 
Ala., and Joseph C. Brenner, vice j 
and general manager Dr. Muche^c 


■ct). elected a director of the Flying Tigt 

Arvid S. Peterson, controller and directc 
>f finance. Space Technology Laboratory 
Inc.. Redondo Beach. Calif., a subsidiary < 
Thompson Ramo Wooldridge, Inc. 

Allen H. Orbnch, vice prcsident-niarke 
:e and Control Syste ~ ' 
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John H. Garwood and William F. Driver, 
vice presidents. Vickers, Inc.. Detroit. 
Mich., a division of Sperry Rand Corp. 
Mr. Garwood will head organization plan- 


Richard Goldman, vice presiden 
factoring. The Mica Corp., Culver 
Fred R. Raacli, vice president-final 
ation, Univac Div. of Spcrr 
” V. N. Y. 


Dorp.. New Y 

Lloyd F. B 

Eitcl-McCullough. 1. 


of Aviation, England, succeeding M. B. 
Morgan (AW July 1. p. 25). L. F. Nichol- 
son succeeds Mr. Davies, as deputy director 
(air) at the Royal Aircraft Establishment. 
Farnborough. 

Honors anti Elections 

Dr. Dean R. Chapman, a staff scientist at 
Ames Research Center, has been awarded 
the National Aeronautics and Space Admin- 
istration's Medal for Exceptional Scientific 
Achievement "for significant contributions 
to the lunar exploration program. . . 
Robert J. Parks and Jack N. James, of the 
California Institute of Technology Jet Pro 
pulsion Laboratory, received NASA Public 
Service Awards "for their contributions to 
the successful mission of the Mariner 2 


s in the aerospace indus- 


Changes 

Capt. Frederick W. Snyder, USN, Chief 
of the Defense Coordination Staff, Federal 
Aviation Agency, Washington, D. C. Also: 
Robert V. Reynolds. Deputy Assistant Ad- 
ministrator, FAA's Office of Cencral Avia 
lion Affairs. 

Air Marshal Sir Richard Atcherly. ex- 
ecutive director (Gnat sales). Hawker Black 
bum Div.. Hawker Siddeley Aviation, Ltd. 
Sir Richard continues as sales director of 
Folland Aircraft, Ltd. 

(Continued on page 119) 


INDUSTRY OBSERVER 

► New ICBM launch detection system to be built by Raytheon under a 
S3.7-million Air Force contract (AW Oct. 7, p. 30), known by the code name 
of Project Red Mill, is part of a Defense Dept, program to extend coverage 
now available from ballistic missile early warning system (BMEWS). New 
system would be used to protect the nation's southern approaches and pos- 
sibly detect ballistic missile launclies from submarines. Detection of enemy 
missile launches by the change in the ionospheric critical frequency that their 
rocket exhaust produces is an outgrowth of high-frequency ionospheric- 
bounce radar techniques pioneered by the Air Force more than a decade ago 
(AW Aug .17, 1933. p. 327) and by the Naval Research Laboratory under 
the code name of Project Teepee (AW Aug. 17, 1959, p. 33). 

► Advanced vacuum forging techniques and experimental air-cooled turbine 
blades are being used bv Russian engine designer A. I. Ivchenko to improve 
the reliability of his AI-20 turboprop engine used in the 11-18 and An-10 
transports. The AI-20 has been a headache for Aeroflot and other 11-18 
operators because of a 300-hr. time between overhaul (TBO) limit. The 
engine now is being operated by Aeroflot with a 400-lir. TBO and has been 
nin on test stands under conditions aimed at boosting the TBO to 700 hr. 
The Rolls-Royce Dart turboprop engine, the most widely used in world air- 
line service, now lias a 4,700-hr. TBO for the R.Da.6 two-stage version and a 
3,700-hr. TBO for the R.Da.7 three-stage version. 

► Wing fuel tank sealing problems continue to plague the North American 
XB-70A. Despite optimistic statements by the manufacturer (AW Aug. 12, 
p. 85; Sept. 2, p. 15) that the difficulties had been overcome, the wing and 
fuselage still have not been joined. Misalignment and leakage problems both 
have been contributing to the delay. Leakage in the wing fuel tanks must be 
completely eliminated before the wing is welded to the fuselage. Fuel leakage 
cannot be allowed because of the high temperatures at Mach 3. 

► Soviet scientists are preparing a book on protection of cosmonauts from 
radiation and other dangers of space flight. The book, "Man in Space,” is to 
be issued by the Soviet state medical publishers. 

► National Aeronautics and Space Administration has decided not to begin 
development of the Multi-Mission Module (MMM) at this time because 
it is not needed for the Apollo program. The module is a propulsion unit 
powered by two Pratt & Whitney RL-10 engines with tanks sized for a 
number of missions. It would be used as Saturn IB third stage or Saturn 5 
fourth stage. Marshall Space Flight Center is pushing use of the MMM for 
both unmanned Apollo tests and Voyager Mars fly-by missions. 

► Four avionics companies have submitted proposals for the Federal Aviation 
Agency’s program to develop an integrated comiminication-navigation-landing 
package for general aviation aircraft, known as Project Little Guy Avionics. 
The bidders are Aircraft Radio Corp., Bendix Radio Div., National Aero- 
nautical Corp. (Narco), and Wilcox Electric Co. FAA hopes to obtain a 
livable prototype within 12 months after the awarding of the contract (AW 
Sept. 2. p. 15). 

► Boeing’s winning proposal in ARPA’s High Acceleration Boost Experi- 
ment (HIBEX) program (AW May 27, p. 19; July 29, p. 13; Sept. 9, p. 37) 
projected the use of an experimental Hercules solid-propellant with a burn- 
ing rate of about 4 in. /sec., which would permit an intercept rocket to 
reach 20.000 ft. in less than 3 sec. Program anticipates firing out of a silo, 
followed by a sharp maneuvering turn toward a target. 

► NASA is considering the development of a new 30.000-40,000-lb. thrust 
"kick stage” for orbital injection use rather than adapt the transtage now 
being developed as an upper propulsion unit for Titan 3. 

► Defense Dept, is re-evaluating the advisability of constructing the Japanese 
air defense svstem. Centralized system, partially funded by the U. S., will 
be obsolete when it comes into use in about five years, DOD' officials believe. 
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Atmospheric Skin Diver. 

Double-walled honeycomb panels of Haynes alloy No. 25 may 
form the “skin” of a rocket-propelled space glider, predicts a major 
aircraft company. Already successfully tested, these panels are 
designed to withstand the terrific temperatures generated as the 
glider dives back into the earth’s atmosphere. 

To safeguard the plane’s 30 passengers and crew from this blazing 
re-entry heat, its whole skin, except for leading edges and tail surfaces, 
will be made of the Haynes alloy No. 25 panels. Beneath these, a 
layer of thermal insulation. And liquid circulating through inner walls 
and airframe will lose excess heat to water to be expended as steam. 
Research indicates that a “skin” of this basic type is highly 
practical. And it seems certain that many other tough, heat- and 
erosion-resistant Haynes alloys— some already proved at 
2,000 deg. F. and above— will also be aboard. 

Whether investment- or sand-cast, rolled, wrought, vacuum melted 
or air melted, there’s a Haynes high-temperature alloy to meet 
your needs. Address inquiries to Union Carbide Corporation, 

Stellite Division, 270 Park Avenue, New York, N. Y. 10017. 


. 1980 Style 
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Anti-Satellite Weapon 


Russian Rendezvous? 


Test Ban Precautions 


Food for Thought 


Washington Roundup 

President Kennedy was referring to a U. S. anti-satellite system already under de- 
velopment when he said last week that “we obviously have to take our own precautions” 
against Russia violating its current promise not to put nuclear weapons in outer space. 

The weapon's existence has been disclosed to key members of Congress to allay 
fears about hostile bombs-in-orbit. The anti-satellite weapon consists of a thrust- 
augmented Douglas Thor-Delta with three strap-on solid rockets, a combination giving 
the high acceleration needed to intercept satellites in near earth orbit. The weapon would 
be guided from the Nike-Zeus test facility at Kwajclcin Island. 

The President pulled back part of the secrecy veil over U. S. anti-satellite activity 
while urging that all nations agree to ban nuclear weapons from outer space. 


Next Russian space spectacular— probably a rendezvous and docking attempt- 
appeared imminent last week as Soviet tracking and rescue ships left their ports and 
headed toward the Pacific. 

Presence of the smaller type rescue ships indicated Russia might be preparing for 
a sea landing, cither a programed or emergency one. Soviet cosmonauts up to now 
have always parachuted to earth, five outside their capsules and one inside. 

Any such feat promises to put the U. S.-Soviet space race back on the track after 
its derailing by President Kennedy’s joint effort proposal (AW Sept. 30, p. 21). Another 
quickening influence may be Russian progress in nuclear propulsion. Soviet scientists 
recently predicted that nuclear powered spacecraft would fly in the near future, but did 
not elaborate. Other Soviet sources said Russia also is about to try another unmanned, 
soft landing on the moon. 

President Kennedy last week took some more steam out of his own proposal for 
a U. S.-Soviet joint lunar landing effort by declaring: "We have had no indication that 
the Soviet Union is disposed to enter into the kind of relationship which would make a 
joint exploration of space or to the moon possible." 

Edward C. Welsh, executive secretary of the National Aeronautics and Space 
Council, continues to be consistent in his own pleas for an all-out U.S. space effort. 
“This is no time for complacency about our space competence,” Welsh said at the 
U.S. space agency's fifth birthday party Oct. 3. "The correct approach is to recognize 
that the Soviets got a head start; have an orderly, well-planned and vigorous space 
program, and will continue to impress us with both their technological accomplish- 
ments and their space spectaculars. They are in a technological nice with us; they can 
afford to continue it, and it would be dangerous to underestimate their abilities." 


Joint Congressional Atomic Energy Committee expects to hold hearings early 
next month to review progress toward maintaining nuclear weapon superiority under the 
handicaps of the test ban treaty. Focus will be on the four safeguards requested by the 
Joint Chiefs of Staff: maintenance of laboratory facilities; aggressive underground 
testing program; standby facilities so atmospheric tests could be resumed promptly 
if the treaty is broken, and improvement of systems to detect nuclear tests in the 
atmosphere, under water and in space. 

Air Force Systems Command is organizing a 40-member advisory committee to 
devise a uniform method for predicting new weapon systems' reliability and actually 
measuring it at various stages of development. Air Force feels such a single reliability 
yardstick would be far more accurate in comparing weapon systems than working with 
the diverse procedures now used by contractors. The industry-military committee, still 
being formed, is expected to conclude its studv by the end of 1964. Chairman is Col. 
William Stevens. 

Future of the space agency’s manned orbital research laboratory (MORL) will 
remain in doubt until its relationship to USAF's national orbital space station (NOSS) 
is determined. National Aeronautics and Space Administration originally had hoped to 
go into detailed planning shortly after receiving the conceptual studies from Boeing 
and Douglas Sept. 5. NASA may compromise on a minimum space station effort, 
because the agency gave North American a $100,000 contract Oct. 10 to study adapta- 
tion of the Apollo command and service modules into a two-man, one-year space 
station. 


NASA's fifth anniversary party Oct. 5 came amid such heavy criticism of the space 
program that the dinner was dubbed “The Last Supper." 

—Washington Staff 
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Lower Fiscal 1965 Defense Request Seen 


Estimates of Soviet spending, end of peak U. S. outlay 
for missiles could cut funding request by $2 billion. 

Bv Larry Booda 


Washington— National intelligence estimate that Soviet spending for of- 
fensive war systems has been cut. combined with completion of peak U.S. 
outlays for ballistic missiles, will result in a lower defense budget request for 
Fiscal 1965. 

As Defense Dept, begins its final six weeks of formulating money requests 
for the next spending year, it appears that Air Force is in for a substantial 
reduction in new obligational funds, while both Navy and Army can look 
for a slight increase. The over-all net change is expected to be a reduction 
of Sl.5-52 billion from the $48.9 billion requested for Fiscal 1964. This 
means the Fiscal 1965 request will be about the same level as the money 
finally appropriated for Fiscal 1964. 

Actual Fiscal 1964 appropriations 
(see p. 27) for personnel, operations 
and maintenance, procurement and re- 
search, total S47.2 billion. The money 
is apportioned among the services this 
way: Air Force. SI 8.5 billion: Navy, 

SI4.4 billion; Army. S12.1 billion, and 
Defense Dept, agencies. S2.2 billion. 

The following key decisions have 
been made and will be reflected in the 
Administration's budget request, which 
will go to the printer early in Dc- 


Tactical aircraft. The large purchase 
of McDonnell F-4 aircraft for the Air 
Force, Navy and Marine Corps, will 
continue. Still unresolved is the ques- 
tion of whether the General Dynamics 
F-111A (TFX) will meet the cost ef- 
fectiveness scrutiny of the office of the 
of defense (AW Sept. 9. p. 


• Tactical airlift. The 


r Foi 


e-spon- 


transport has won the battle o 
feetiveness over the dc Havilland CV-2 
Caribou. 

• Air assault. The 


26). 

• Attack aircraft carriers. Tire Navy has 
won its point of keeping its force of 
newer, larger carriers (AW Aug. 19. p. 
35). There will be a further delay in 


ault 


airlift overseas and will be reoriented 
to units of battalion size. 

• Strategic retaliatory systems. Fund- 
ing for ballistic missile systems, both 
Air Force and Navy, will be allowed to 
level off before commitments for follow- 
on systems are made. Savings will be 


Jldcr Ess. 


icluding support for. 
ceded to operate ther 
lass carriers will be phased out. 

Naw and Marine Corps aircraft. The 
ime dollar level as in Fiscal 1964 will 
e maintained for these buys, but there 

lie limited-war role of the two services. 
Fiscal 1965 bud»cf could be cut even 
lore than S2 billion as compared with 


Cost Studies Favor C-130 Over Caribou 

C-BO Hercules with the dc' Havilland CV-2B Caribou 1 have dealt a heavy blow 
to Armv hopes of procuring the latter aircraft as well as its follow-on— the CV-7A 

Caribou 2. 

The study results prompted Defense Dept, to inform Chairman Richard B. 
Russell (D.-Ga.) of the House Appropriations Defense Subcommittee that it did 
not need the S31.7 million in the Army aircraft procurement budget for Caribou 1 — 
a decision strongly opposed bv the Army. 

Congress not only eliminated the $31.7 million for Caribou 1 procurement in 
passing the final Fiscal 1964 Defense Dept, appropriations bill, but also directed 
that S5 million of the S5.4 million in the Army research budget earmarked for 
development of the Caribou 2 be transferred to the Army/Ling-Tcmco-Vougbt 
Lance (Missile B) account. The House, in its appropriation bill, cut $5 million 
from the Lance account and the Senate restored it. Tile compromise was to 
obtain the $5 million from the Caribou 2 account. 

Army, which has been enthusiastic about the Caribou aircraft, is expected to 
renew its campaign for funds over the next several weeks during the Fiscal 1965 


economic difficulties in both agricul- 
ture and consumer goods production 
and differences with the Communist 
Chinese on ideological, trade and mili- 
tary matters have weakened demands 
for high U. S. defense spending. 

In addition, intelligence estimates 
have indicated that the Soviet strategic 
force is small and has limited flexibility; 
most of the USSR defense budget has 
gone into defensive systems: defense 
expenditures, until now 209? of the 
Russian gross national product, have 
so cut into the economy that defense 
spending has had to be cut: the moon 
landing program is lagging, and grain 
crop failures will further undermine de- 
fense expenditures. 

Disarmament pressures within the 
Kennedy Administration have increased 
recently (see p. 36), further adding to 
speculation of a defense budget cut. 
Some highly-placed career civilians, and 
even some retired military officers, have 
shifted their efforts to this field. This 
trend is being countered by conserva- 
tives. who maintain the entire spectrum 
of Soviet difficulties— economic and po- 
litical— is a monumental hoax. 

Of the three sen-ices. Air Force is in 
the most difficult budget position. It 
gained a major point in the tactical air- 
lift battle with the Army by showing 
that the C-l 30, with reduced loads and 
aerodynamic lifting aids, can operate in 
and out of short fields and rough ter- 
rain and still be able to fly further and 
carry more payload than the CV-213. 
This resulted in the recent elimination 
of the CV-7A Caribou 2 follow-on tur- 
boprop aircraft from the Fiscal 1964 
budget request (AW Sept. 30, p. 30). 
The C-HO STOL buy in 1965 will be 

Most procurement funds for the 
Ccncral Dynamics/Astronautics Atlas 
and Martin Titan 1 and 2 interconti- 
nental ballistic missiles have been ap- 
propriated and committed. These pro- 
grams now include only operations, 
maintenance, warhead improvements. 

Greatest Minuteman program activ- 
ity will occur during the current fiscal 
year. Installation and checkout will 
continue in Fiscal 1965, but over-all 
funding will decrease because the pro- 
curement will have been covered in 
previous budgets. By Fiscal 1966, 
Minuteman expenditures will have 
dropped sharply. At that point, the 
program will consist essentially of sys- 
tems improvements and operations and 
maintenance. 

Peak strength of the B-47 fleet was 
reached in 1958 when 1,400 were as- 
signed to Strategic Air Command. Bv 
1960. it had shrunk to 1.200. and 
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last year, to 900. The phaseout is con- 
tinuing and will be completed in Fiscal 
1966, leaving only the Boeing B-52 
fleet of 700 aircraft to fill the manned 
strategic bomber role. 

Over-all trend of the Air Force 
budget outlook, despite the increase and 
improvement of its tactical air forces, 
is down. And unless there is some 
major new aircraft or missile procure- 
ment approved soon that trend will be 
accelerated in Fiscal 1966. 

Expansion Slowed 

To some extent, the Army itself has 
slowed the expansion of its aviation 
program. One of the program package 
changes submitted by the Army was a 
reduction in its airlift requirement and 
a request for more trucks. The original 
impetus of last year’s Howze tactical 
mobility requirements board, which ex- 
plored the future of airlift for the Armv. 
seems to have worn off (AW June 25, 
1962, p. 24). The more conservative 
elements of the Army seem to have 
modified the earlier radical demands for 
complete shift to air transportation. 

Army emphasis on rotary- wing air- 
craft will continue. The controversy 
with the Air Force over armed heli- 
copters will not be resolved in time for 
the Fiscal 1965 budget. 

Defense Dept, officials are already- 
convinced that the Army’s air assault 
division is too large for rapid mobility. 
As an entity, it is too big for small op- 
erations. The Army already is taking 
steps to change the basic organization, 
breaking it down into smaller units that 
can operate singly or in unison. 


The tactic of prepositioning supplies 
for troops in overseas areas has been 
accepted by Defense Dept., and its use 
will increase. At present, equipment 
and supplies sufficient to equip two 
divisions are in Europe. Two ships are 
in the Pacific loaded with equipment. 
This will lead to further drawback of 
troops to the continental U. S., improv- 
ing the balance of payments condition 
of the country. Prepositioning of sup- 
plies will also be applied to Air Force 
tactical units. Exercise Big Lift, in 
which an entire division will be air- 
lifted to Europe from the U. S. begin- 
ning Oct. 22. will test the doctrine 
(AW Sept. 30, p. 25). 

The Navy- will continue to spend 
large sums on the Polaris missile pro- 
gram. Submarine building and missile 
production spending will not level off 
until Fiscal 1966. This spending will 
not take a substantial drop until Fiscal 
1968. when it will level off with ex- 
penditures only for improvement, op- 
eration and maintenance. 

The attack carrier Navv has been 
under close scrutiny for some time. De- 
fense Dept, officials maintained that 
there was no need for the carriers' air- 
craft to have strategic nuclear delivery- 
capabilities. The expense of nuclear- 
powered carriers also came under attack. 
Some reduction was ordered. 

The Navy argued that to reduce the 
attack carrier force by one new vessel 
would cut the future buy of carrier-type 
aircraft by about 1 1 0. Eliminating an 
older. Essex-class carrier would save 
about S100 million annually in the op- 
erating cost of the ship and its aircraft. 


As of last week, no final agreement had 
been reached, but it appeared that sav- 
ings would be realized by further delay- 
ing start of a new carrier and deferring 
the decision on nuclear power for a year. 
Defense Dept, was satisfied with the 
Navy's decision to change all of its car- 
rier-based North American A-5 Vigilante 
aircraft from the bomber version to the 

Surface Force Changes 

Navy’s anti-submarine warfare activity- 
will continue at the same level, with 
emphasis on the research and develop- 
mental aspects to accommodate this 
type of warfare to nuclear-powered sub- 
marines. The Navy's surface forces will 
be changed further in character to ASW 
and smaller ships. 

The Marine Corps lias won full ap- 
proval of its short airfield tactical system 
(SATS) which is designed to use port- 
able arresting gear and catapults on 
short fields (AW Dec. 24. p. 67). SATS 
is now operational with arresting gear 
and JATO takeoffs. The catapults arc- 
still under development. SATS permits 
the McDonnell F-4B Phantom 2 fighter 
to operate in a 1,000-ft. strip instead of 
the 5,000 ft. necessary without the aids. 

Defense Dept, completed its program 
cycle for Fiscal 1965 on Oct. 1. after 
preparing specific elements since last 
spring. Major program items are car- 
ried through at least five years. 

Defense Secretary Robert S. McNa- 
mara is personally reviewing specific 
program elements, and by Dee. 1 will 
have passed on about 600 separate 


Congress Approves $47.2 Billion for DOD 


Washington— Congress last week ap- 
propriated S47,220,01 0,000 in new 
money to finance most Defense Dept, 
functions in Fiscal 1964. and both De- 
fense Dept, and congressional leaders 
hope the total will be the level of mili- 
tary spending for the next several years. 

In Fiscal 1965 budget discussions 
now in progress. Defense Dept, leaders 
are striving to stay- on this fiscal year’s 
spending plateau, although there will be 
some changes in emphasis (see p. 26). 
The appropriations bill approved by 
Congress last week and sent to the 
White House for the President's signa- 
ture is Sl.794,227,000 less than Presi- 
dent Kennedy requested, 8138,001.000 
more than the House voted in its origi- 
nal appropriations bill and SI 19,697.000 
less than the Senate approved (AW 
Sept. 30, p. 30). 

The final compromise figure is for 
procurement, research and develop- 
ment, operation and maintenance of ex- 
isting forces and equipment, and per- 
sonnel costs. Money for defense 


construction and military assistance to 
foreign nations is provided in separate 
bills. The final bill provides for these 
amounts in the procurement categories: 
USAF aircraft. 83.385.575.000: mis- 
siles. S2, 141 ,990,000; other equipment, 
8S78.299.000; Navy aircraft and mis- 
siles. 82,889,145.000: shipbuilding and 
conversion, S2.059.5S9, 000. other 
equipment. SI. 175,231,000: Marine 
Corps, 8201,960.000: Armv aircraft, 
missiles and equipment. 82.931.094.- 
000; Defense Dept, agencies. S43.164.- 
000. These were the actions on the 
major differences in the House and Sen- 
ate appropriations bills on individual 
procurement buvs: 

• Armv-dc Havilland CV-2B Caribou 1 , 
Senate won its reduction of 831.7 mil- 
lion which was prompted by Defense 
Dept, decision that the Lockheed C-l 30 
would be superior. 

• USAF-Lockheed C-141. House had 
cut S25 million and Senate restored the 
entire cut. Final bill restores SI 5.5 mil- 
lion of the House cut. House and Sen- 


ate defense leaders said the cut will 
affect the spare parts account, not de- 
liveries of aircraft. 

• USAF-McDon nell RF-4C. Senate 
prevailed in its restoration of the S25 
million cut in the House appropriations 
bill— a reduction in addition to the 835 
million cut made in the authorization 
bill previouslv passed bv Congress. 

• USAF-Lockheed HC-130E. Senate 
prevailed in its restoration of the 816,- 
175.000 cut in the House appropria- 
tions bill. S32.4 million cut made ear- 
lier in the authorization bill still stands. 

• Navy-Grumman EA-6A. Senate lost 
its restoration of S29.5 million. House 
cut of 859 million is final, eliminating 
all FY’64 funds for the program. 

• Navy-Grumman TC-4B Gulfstream 
navigation trainer. Authorization bill 
cut the request from 81 <.2 million to 
810.2 million, and the House, in its ap- 

mamingT 1 O^Tnilhom'^enate test 'iL 
restoration of the 810.2 million. 

• North American T-2B. Senate pre- 
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vailed in its restoration of the SI 1.7 
million cut by the Mouse. 

• Army instrument trainer helicopters. 
Senate won its restoration of the S3.9 
million House cut. 

The final bill provides for these 
amounts for research and development 
for the services and the Defense Dept, 
agencies: USAF. $3,4 55,376,000; Navv. 
S1.52S.71 3,000: Army, Sl,386,141,000; 
Defense Dept, agencies and emergency 
fund, S584 million. 

These were the actions on the major 
I louse-Senate differences on research 
funding: 

• USAF mobile medium-range ballistic 
missile. House had cut the request from 
SI 43.1 million to $43.1 million, while 


the Senate raised the total to $103.1 
million, a restoration of $60 million. 
Final bill provides $73.1 million, or half 
of the Senate's original restoration. 

• Communication satellite. Senate pre- 
vailed in restoring S23 million of the 
House cut, raising the total to $96,- 
720,000. This compares with the Ad- 
ministration's request for $135.6 mil- 

• Army/ Ling - Tcmco - Vaught Lance 
(Missile 13). Senate won its restoration 
of the S5-million House cut through a 
compromise action. The House agreed 
to transfer $5 million from the S5.4 
million the Army had earmarked for the 
development of the de Havilland CV- 
7A Caribou 2. 


Heat Shield Tests 

Edwards AFB— NASA's X-15 No. 1 

material which may eventually permit the 
experimental hypersonic vehicle to be 
flown at speeds above 5,000 mph. 

First flight of the North American 
Aviation X-15 with Emerson Electric’s 
thermo-lag heat shield material installed 
on the plane’s speed brakes and lower 
vertical fin was successfully completed in 
the continuing NASA test program. Attcr 
drop from the B-52, the plane, piloted 
for the first time by Air Force Capt. Joe 
Engle, flew at a maximum altitude of 
only 77,000 ft. and a speed of 2,795 
mph. witli 1 IS sec. engine hum time. 

The thermo-lag material is reported to 
have performed satisfactorily. It is the 
first time the material has been flow n in- 
stalled on an aircraft surface. The experi- 
mental material was checked out on the 
flight last week to test compatibility 
w-ith X-15 operational conditions, as an 
initial evaluation under a program which 
anticipates the coating of the entire sur- 
face of the X-15 No. 2 aircraft, which is 
now being reconstructed by North Amer- 
ican Aviation's Los Angeles Div. because 
of damage sustained during a landing last 
year at Edwards AFB. 

NAA is refurbishing the plane, now 
designated X-15A2 (for advanced version 
of No. 2 plane) under a 55-million con- 
tract which specifics that it will be 
turned over to NASA for flight trials 
after a 59-wcck period for readying the 

The aircraft is expected to be at the 
Edwards flight line ready for service early 
in December. Reports arc that the 
X-15A2 will be fitted with an additional 
rocket engine to boost top speed to 
Mach 8— approximately 5.300 mph. 

The Emerson thermo-lag material will 
be used to protect the plane’s skin and 
structure from the effects of heat at this 

Top high speed attained thus far by 
the X-15 is 4,104 mph. 


be merged under Simpson's job. In ad- 
dition, Simpson receives the additional 
job as associate deputy administrator 
under Dr. Hugh L. Drvden. 

In explaining the new organization 
to the House space committee Oct. 9, 
Webb said that it is designed to 
strengthen headquarters management 
and "correct the mistakes of the past." 
He said it became evident in May, 1961. 
that the existing organization was un- 
able to manage the growing budget and 
expanding personnel and contracts. 

Asked if center directors will still be 
free to talk to him directly, Webb said 
that they can talk to him as long as they 
keep the associate administrators in- 
formed. 


NASA Reorganization to Bring 
Centers Under Tighter Control 


Washington — Major reorganization 
designed to tighten headquarters con- 
trol over field centers will be put into 
effect Nov. 1 by the National Aeronau- 
tics and Space Administration. 

Three associate administrators will be 
given technical and management au- 
thority over the 1 1 NASA field centers 
(AW Sept. 30, p. 25) in the new organi- 
zation. Previously, all 1 1 centers re- 
ported to Dr. Robert C. Seamans. Jr., 
who also has the title of associate ad- 
ministrator and acts as the agency's 
general manager. 

The organizational changes reflect an 
attempt to clear lines of authority be- 
tween headquarters and the centers. 
Headquarters has been concerned over 
the continuing autonomy of the centers, 
which has carried over from the time of 
NASA's predecessor agency, the Na- 
tional Advisory Committee for Aero- 
nautics. 

Under the new org / t $ i 
will have three associate administrators 
for specific programs and centers, and 
four deputy associate administrators for 
line support. His principal assistant will 
be Walter L. Linglc. who was elevated 
from his position as deputy associate 
administrator for industry affairs. 

New positions created in the re- 
organization are: 


Shea Heads Apollo 

Washington— Dr. Joseph F. Shea, 37. 
deputy director for systems of National 
Aeronautics and Space Administration's 
manned space flight office, has been 
named manager of the A|K)1 Io project at 
Manned Spacecraft Center in Houston. 
Shea succeeds Charles Frick, who re- 
signed several months ago to return to 
General Dynamics Corp. Robert O. 
Piland has been acting Apollo manager. 


• Policy planning board chairman, yet 
to be named. This board, an advisory 
group to NASA Administrator James F. 
Webb, will have as its executive secre- 
tary, Paul G. Dembling, who had been 
assistant administrator for legislative 
affairs. Webb said he has asked Floyd 
L. Thompson, director of Langley Re- 
search Center, to be board chairman. 
Richard L. Callaghan, formerly a special 
assistant to Webb, takes Dembling's 

• Associate administrator for space sci- 
ences and applications. Dr. Homer E. 
Newell, and associate administrator for 
advanced research and technology. Dr. 
Raymond Bisplinghoff. Dr. George 
Mueller remains as associate adminis- 
trator for manned space flight. They 
report to Seamans. 

Reporting to Mueller will be Mar- 
shall Space Flight Center, Manned 
Spacecraft Center and Launch Opera- 
tions Center. Reporting to Newell will 
be Goddard Space Might Center. Jet 
Propulsion Laboratory, Pacific Launch 
Operations and Wallops Station. Re- 
porting to Bisplinghoff will be Ames, 
Flight, Langley and Lewis research 

• Deputy associate administrators for 
industry affairs. Earl D. 1 lilburn: for 
programing, D. D. Wyatt, and for ad- 
ministration, John Young. Adm. W. F. 
Boone (ret.) continues as deputy asso- 
ciate administrator for defense affairs. 
They also report to Seamans. 

• Assistant administrators, who report 
directly to Wcbb-in addition to Cal- 
laghan— arc Arnold Frutkin, interna- 
tional programs: John Johnson, general 
counsel; Dr. George Simpson, technol- 
ogy utilization and policy planning, and 
Julian Schcer, public affairs. The new 
organization abolishes the office of plans 
and program evaluation and office of 
management development, which will 
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Mercury Problems, Successes Reviewed 


By Erwin J. Bulban 

Houston— Candid critique summar- 
izing inadequacies of equipment used 
in Project Mercury, as well as detailing 
the program's achievements, was pre- 
sented here bv National Aeronautics 
and Space Administration to spotlight 
problems facing industry and govern- 
ment management of this country’s 
space programs. 

NASA officials emphasized that crit- 
ical aspects of the report were included 
to make lessons learned in the first U. S. 
manned space project available to the 
widest possible audience to provide 
maximum benefits from hard-won ex- 
perience. 

Space Flight 'Textbook' 

The 444-page report virtually com- 
prises a textbook for manned spacecraft 
operations m its depth of coverage of 
the now-concluded program. 

The project summary, which also in- 
cluded additional details on Astronaut 
L, Gordon Cooper's 22-orbit MA-9 mis- 
sion (AW Oct. 7, p. 34), cited need for 
improvement in these areas: 

• Improved detail design guidelines and 
philosophy. 

• Complete and appropriate hardware 
qualification programs. 

• More rigorous standards than used in 
the aircraft industry', including shop 
practices. 

• Accurate and detailed test procedures. 

• More responsive configuration control 
techniques. 

Speaking for McDonnell Aircraft 
Corp., prime contractor on Mercury, 
N ice President-General Manager-Space- 
craft Walter F. Burke commented that 
he did not consider the report as being 
vindictively critical of industry. 

Affirmation that such definitely was 
not its intent came from Walter C. 
Williams. NASA Manned Spacecraft 
Center deputy director-mission require- 
ments and operations. Williams’ basic 
review of Project Mercury, including 
problem areas, led off presentations by- 
NASA technical personnel to about 
1,500 industry and government repre- 
sentatives attending the conference. 
Williams agreed with Burke that there- 
had been no known case of deliberate 
malfeasance in Project Mercury. 

lie stressed, however, that the con- 
siderable learning curve in manned 
spacecraft development and operations 
attained from Mercury experience will 
be offset to some extent by the more 
complex Gemini and Apollo programs. 

Burke added that management has 
to meet the problem of reacting quickly 
to very rigorous and detailed changes to 
ensure greater success. Industry will 


be expected to use every available means, 
or invent new ones, to accomplish the 
tasks that lie ahead, he said. 

NASA officials freely admitted that 
the reasons for problems in the Mer- 
cury program were basically attributable 
to inability on the part of industry and 
the space agency to forecast the prob- 

NASA Deputy- Administrator Hugh 
L. Drvden said “Mercury provided sig- 
nificant experience in how things work 
in space, compared to theory." 

Another space agency official, noting 
the reaction to examples of problems 
originating with the contractors, com- 
mented: “We weren’t always smart, 

NASA reliability and safety techni- 
cians pointed out that in Mercury there 
were no sophisticated short cuts to lo- 
cate and solve problems with certainty- 
prior to each flight. 

Adequate design margins must be 
established early, the report said, since 
spacecraft, like aircraft, have shown that 
their weight continues to increase with 
time. In the case of Mercury, weight 
increased at the rate of under two 
pounds per week. Even after a stringent 
weight control program was initiated 
the over-all weight growth required an 
extensive requalification of the landing 
gear system because the original design 
did not have sufficient growth margin 
to keep pace. 

Equipment Removals 

More than 3,000 equipment re- 
movals were made during launch prep- 
arations of early' spacecraft and there 
were at least 1,000 removals performed 
during preparation of the other produc- 
tion spacecraft, the report noted. 

As an example, replacing MA-6's life- 
limited carbon-dioxide absorber in the 
environmental control system required 
eight major equipment removals and 
four revalidations of unrelated svsteins. 
totalling 12 hr., although replacing the 


Capability Unimpaired 

Houston— Mercury MA-9 Astronaut 
L. Gordon Cooper could have stayed 
aloft 72 hr., and performed satisfac- 
torily, provided the spacecraft had car- 
ried the required consumables, in the 
opinion of Manned Spacecraft Center 
medical personnel. They note that 
Cooper showed no degradation in his 
capabilities during the 34-hr. mission 
and arc confident he could have extended 
his stay aloft to at least three days. 
They state that Cooper’s post-flight fa- 
tigue symptoms can be attributed to his 
return to the 1-g environment. 


absorber took a total of only 1.5 hr. 

There is considerable danger in re- 
moving and replacing equipment, par- 
ticularly in tight quarters, since there 
is always the possibility of incorrect con- 
nections or damaging parts slightly. 
Failures of unrelated equipment during 
the revalidation could require another 
round of removals. 

Proper qualification tests must be 
complete and similar to flight condi- 
tions. the report urged. In the case of 
Mercury, some equipment failures or 
other problems were traceable to the 
effects of weightlessness that were un- 
known prior to flight. 

Moisture Accumulation 

Failure of Cooper’s automatic stabi- 
lization and control system was traced 
to moisture accumulation in the cir- 
cuitry. The components which failed 
had passed the required Mercury hu- 
midity and moisture qualification tests, 
but a detailed review of the tests re- 
vealed that equipment was not operated 
functionally in the environmental test 
chamber because it was neither con- 
venient nor required. A functional test 
was performed after removal from the 
chamber for post-test validation and 
there was an opportunity for some dry- 
ing out. Effects of escaped moisture 
in weightlessness could not be simu- 
lated in these or other ground tests and 
this is considered a significant omission. 

To be complete, the qualification test 
requirement must permit checks of the 
equipment as part of the integrated sys- 
tem. to allow for effects caused by other 
parts of the system. 

Standards much higher than used in 
the aircraft industry are required for 
space programs, the report said. Ex- 
amples cited of lack of quality assurance 
in fabrication and installation in Mer- 
cury programs included: 

• MA-6 primary and back-up spacecraft 
had improperly soldered joints in the 
electrical connectors in the escape tower 
wiring. Also, the conductor wire had 
been improperly inserted in the solder 
since 20-gage solder pot had been used 
for the 1 8-gage conductor wire. 

• Failure of the limit switch which 
sensed heat-shield release on Glenn's 
spacecraft, providing an erroneous sig- 
nal of premature release, was traced to 
a bent and loose shaft. 

• MA-7 mission blood-pressure measur- 
ing system yielded only marginal data. 
A post-flight check revealed no system 
failure, but such things as correlation 
with clinically measured values, and 
fitting of the pressure cuff to the astro- 
naut were not properly understood by 
personnel responsible. 

• MA-8 mission experienced application 
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of an over-dose of lubricant in the suit 
circuit coolant control valve. The lu- 
bricant solidified and blocked the cir- 
cuit, delaying stabilization of the suit 
to a comfortable level. 

• Case leakage in 1,500-watt/hour bat- 
teries for MA-S, due to cracks or failure 
to plug tooling holes during fabrication. 
Leaks resulted in 14 of these batteries 
being rejected during preparation for 


• MA-9 mission experienced separation 
failure of three retropack umbilicals and 
one of two spacecraft-to-adapter umbili- 
cals. Examination revealed that the 
squibs had been fitted with test charges 
that had been inadvertently identified as 
flight charges. Also, a misaligned gear 
in the programmer drive caused binding 
of the programmer in flight and loss of 
a significant portion of data until 
Cooper switched to continuous opera- 



Cleanliness was a constant problem 
in the Mercury program. NASA re- 
ported that vendors delivered many 
items of Mercury equipment contain- 
ing wire ends, solder balls, and stray 
hardware. Gums, powders, lubricants 
and chips appeared on components. 

Decomposables were found in hydro- 
gen-peroxide systems where they would 
have resulted in extreme reactions. 
Breathing oxygen and water were con- 
taminated. 

Williams noted continual difficulties 
caused by contamination that ruined 
metering orifices, check valves, pressure 
regulators, relief valves, reducers, com- 
pressors and other mechanical equip- 
ment as well as electrical and electronic 
equipment. 


He added, however, that the basic 
problem is the variety of cleanliness 
standards which exist presently. What 
is considered clean by a supplier using 
one standard may be "dirty" when a 
different standard is used. A program 
to adopt logical, consistent cleanliness 
standards and enforce them as soon as 
possible is under way. the report said. 

NASA and industry executives ac- 
knowledged that improving standards 
of workmanship is a difficult process, one 
which required development of a high 
degree of motivation. Robert Cilruth. 
MSC director, noted that it was dif- 
ficult for the general public to realize 
that the quality required in spacecraft 
is greater than that specified for the air- 
planes in which they travel. 


"In effect, we're asking each person 
doing any work on the space program to 
be his own inspector, and to turn him- 
self in anytime lie isn't completely satis- 
fied," a NASA technician commented. 

Spacecraft configuration changes were 
another source of problems causing de- 
lays. An average of 55 months was spent 
at Cape Canaveral bv a spacecraft prior 
to flight. Of that time. 60% was de- 
voted to modification, repair, assembly, 
service and inspection. 25% to hangar 
tests and 15% for all testing and work 
on the launch |iad. 

The summary noted the amount of 
work that can go into spacecraft prepa- 
ration in pointing out that spacecraft 
15B, the back-up for MA-9, recorded 

It attributed 526 to lack of satisfactory 
quality of workmanship and said 444 of 
these required specially scheduled cor- 
rection time. Spacecraft 1 5B. according 
to Williams, required a considerable 
amount of rework because it earlier had 
been configured as the prime spacecraft 
for the MA-10 one-day mission, which 
was canceled. 

Eastern Accident 

Washington— Faulty crew technique 
was cited by the Civil Aeronautics Board 
last week as the probable cause of the 
fatal crash of an Eastern Air Lines 
DC-7B with a loss of 25 lives last Nos. 
50 during an approach at New York 
International Airport (AW Dec. 10, 
1962, p. 45). 

Near the threshold of Runway 4R. 
the aircraft attempted a go-around. but 
struck the ground in a nose-high atti- 
tude. CAB said the crew should have 
increased the aircraft rotation degree or 
applied more engine power to effect the 
go-around. The flight was commanded 
by Capt. Edward J. Beclltold. a veteran 
pilot noted for his air safety activities. 
He died in the crash. 
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NASA Backs Industry’s Mercury Record 


By Alfred P. Alibrando 

Washington-Top manned space flight officials last week assured Congress 
at a special hearing that industry performance in Project Mercury was out- 
standing, and not shoddy as some concluded from a summary report on the 
project presented Oct. 3-4 at National Aeronautics and Space Administration's 
Manned Spacecraft Center (AW Oct. 7, p. 34). 

A major purpose of the hearing was to neutralize as much as possible the 
use of Mercury component and equipment failures as an additional weapon 
by those in Congress who want to cut NASA's Fiscal 1964 budget below the 
ouse Appropriations Committee. 


$5.1 billion recommended by the H 

Opponents of space spending had 
seized on three developments— Project 
Mercury summary (see p. 29), a critical 
General Accounting Office report on the 
Centaur rocket development program, 
and the Weather Bureau's decision to 
drop Nimbus as the operational weather 
satellite system— to bolster their argu- 
ments for cuts in the NASA budget. 

Hearing was conducted Oct. 9 by a 
special legislative oversight subcommit- 
tee of the House space committee. Wit- 
nesses were Dr. George P. Mueller, di- 
rector of the Office of Manned Space 
Flight; George Low. deputy director for 
manned flight programs, and Walter C. 
Williams, deputy director of the 
Manned Spacecraft Center for mission 
requirements and flight operations. 

Mueller said most problems cited in 
the summary were uncovered by indus- 
try personnel. 

"The [summary] report was not in- 
tended to be critical of industry-,” he 
said. "Rather, it was a summary of 
those things it is important to avoid in 
the future space programs." 

Williams said extremely high stand- 
ards set by NASA contributed to the 
high rejection rate for components. He 
added that both NASA and industry- 
technicians and engineers were design- 
ing and building components and sys- 
tems for the first time and this lack of 
specific experience also contributed to 
the need for frequent redesign and 
modification of equipment. 

“We found that motivation was very- 
important," Williams said. “When the 
people building a component identify 
themselves with the project . . . you get 
better results. The person who knows 
best whether a good job has been done 
is the one who made the part or com- 
ponent, not the inspector." 

Williams cited as a motivation-builder 
and production improvement technique 
NASA’s experience with efforts to clean 
debris from Mercury- capsules. 

“We used ordinary industrial vacuum 
cleaning techniques before the first Red- 
stone flight," he said. “On that flight, 
we had a camera inside the capsule 
which showed debris floating around. 

“We learned that our cleaning meth- 


ods weren't good enough and we im- 
proved them. We also showed the 
movies to the people on the capsule line 
at McDonnell [Aircraft Corp.j." 

Williams said the cramped nature of 
the Mercury capsule contributed to 
problems of cleanliness and system in- 

"Wc found that a technician fixing 
one thing might damage another com- 
ponent.” he said. “In Gemini we have 
better accessibility." 

Williams said that after early experi- 
ence in Mercury with debris, a strict 
requirement was instituted for recording 
every item dropped accidentally by tech- 
nicians while working in the capsule. 
Technicians also were instructed to 
carry- only tools and test equipment into 
the capsule necessary- for the job. 

Mueller, Low and Williams said the 
purpose of describing some of the com- 
ponent failure rates and discrepancy ex- 
periences at the summary conference 
was to alert industry to the kinds of 
problems with which government and 
industry had to deal in Mercury. 

Low said that a questionnaire dis- 
tributed following the Mercury confer- 
ence at Houston indicated that industry 
representatives would have liked to hear 
about even more problems. 

NASA officials also disclosed that the 
number of persons working on quality- 
control and inspection in Project Gem- 
ini is much higher than on Project 
Mercury. They said McDonnell had 
three persons assigned to work with ma- 
jor subcontractors on quality assurance 
in Mercury, but has 33 persons assigned 
to the same duties for Gemini. 

NASA has 10 inspectors at the Mc- 
Donnell plant in St. Louis and McDon- 
nell has 1 50 of its own inspectors over- 
seeing production and assembly of 
Gemini spacecraft. 

Chairman Olin Teague (D.-Tex.) of 
the special subcommittee read responses 
from J. S. McDonnell, chairman of 
McDonnell Aircraft, and J. R. Dempsey, 
president of General Dynamics/Astro- 
nautics. 

Dempsey noted that although the 
Atlas was developed as an ICBM, and 


had to be modified for Mercury, it 
achieved a perfect record in the pro- 
gram's orbital flights. 

McDonnell said he thought NASA’s 
purpose in pointing out component 
failure rates and capsule discrepancies 
was an effort to “impress on the minds 
of evervbodv the need for still higher 
standards of reliability ... in the de- 
sign and fabrication of future spacecraft 
and associated systems which will neces- 
sarily be even more complex than Mer- 

McDonnell said industrv contributed 
"effectively" and “greatly” to the suc- 
cess of the Mercury program. 

No date has been set for a special 
hearing on the Weather Bureau's Nim- 
bus decision (AW Oct. 7. p. 31). How- 
ever. it is likely that the House space 
committee will seek to determine in 
some detail why the decision to drop 
Nimbus was based on the need for a 
satellite with a longer life and lower 
cost, when the expected life and cost 
of Nimbus are about the same today as 
thev were in 1961 when the program 
was started. 

Weather Bureau-NASA announce- 
ment issued Oct, 4 said the operational 
system would "evolve from one based 
on an improved version of . . . Tiros . . . 
to one that will give complete global 
coverage [and] a lifetime ... of several 
years. Tiros, at present does not give 
the . . . global coverage desired and the 
current configuration of Nimbus does 
not include a . . . lifetime of more than 

House space committee will not hold 
a hearing on Centaur because, Chair- 
man George Miller (D.-Calif.) said, the 
General Accounting Office report is “a 
rehash” of information and conclusions 
reached by a special House space sub- 
committee 1 5 months ago (AW Jnlv 9, 
1962, p. 19). 

"The GAO review, which I asked 
for." said Miller, "doesn't have any- 
thing new in it. The report substan- 
tiates what our special subcommittee, 
headed by Rep. Joseph Kartli (D.- 
Minn.), found in its investigation.” 

House space committee report recom- 
mended stronger management and a 
higher priority for the Centaur program 
and it received both. The White Mouse 
on Nov. 28, 1962. assigned the program 
a DX priority, the nation’s highest. 
Centaur was transferred from the Mar- 
shall Space Flight Center, which was 
overburdened with the Saturn program, 
to NASA's Lewis Research Center, 
which pioneered hydrogen fuel tech- 
nologs-. First Centaur flight on May 8, 
1962 ended in an explosion 54 sec. 
after liftoff. Next Centaur flight is 
scheduled next month. 
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SKELETAL ATLAS CENTAUR used in stage separation test at Lewis Research Center is shown before separation. After retrorockets arc 
fired, hooks on the aft end of the Atlas, which is suspended from the overhead trolley, engage the net and keep the Atlas from bouncing 
back into tire mock Centaur stage which remains stationary in the test. 


AC-2 Centaur Pre-Flight Tests Complete 


Centaur lias cleared the last two test 
barriers to the flight of the AC-2 de- 
velopment vehicle, now at Cape Cana- 
veral. The new stage separation tech- 
nique to be used on the AC-2 was suc- 
cessfully tested at NASA Lewis Research 
Center in Cleveland, and the two upper 
stage RL10 A- 3 engines went through 
a full-duration firing at General Dy- 
namics/ Astronautics' Sycamore Canvon, 
Calif., test site. 

The test at Lewis was in a horizontal 
facility, part of a modified wind tunnel 
now called the Space Power Chamber, 


at a simulated altitude of 97,000 ft. In 
the redesigned separation mechanism, a 
linear shaped charge was used to cut the 
wedding band mating the Centaur to 
the interstage structure. Retrorockets 
then were fired to back off the Atlas 
booster and the interstage structure. 
One of the eight retrorockets girdling 
the aft end of the Atlas was replaced 
with a dummy unit to produce the most 
adverse conditions during separation. 

The simulated misfiring of the one 
rctrorocket led to some minor pitch, 
roll and yaw in the Atlas, but the 


Centaur nozzles cleared the 13 ft. in- 
terstage structure without hitting the 
sides. While only one successful stage 
separation test was required prior to the 
launching of the AC-2, Lewis engineers 
now are preparing to run a second sep- 
aration test simulating a "best condi- 
tion" shot in which all eight retros will 
fire properly. 

For the separation tests, Lewis engi- 
neers used a skeletal structure which 
duplicated the weight, configuration and 
center of gravity of the Atlas/Centaur 
at the time of separation. The Atlas 
part of the test vehicle was suspended 
from a trolley in the ceiling bv a sys- 
tem of weights and pulleys designed to 
produce as nearly as possible the nearly 
zero-g conditions at separation. The 
Centaur section remained fixed. 

The new separation system, which 
evolved from the Mercury program, is 
approximately 25% lighter and more 
than twice as fast as an earlier one which 
used mechanical latches and small perox- 
ide jets to pull the Centaur free. 

The full duration firing of two Pratt 
& Whitney lox/hydrogcn engines ran 
for 3S0 sec. and produced 30,000 lb. 
thrust. The Centaur’s small attitude 
control rockets were tested along with 
the main engines. With these tests out 
of the way, AC-2 is cleared for launching 
and is expected to fly sometime next 
month. 


NASA Makes Centaur Study Awards 

National Aeronautics and Space Administration has awarded two more fluorine 
study contracts to Centaur contractors. General Dynamics/ Astronautics received a 
S209.62S contract to investigate the effects of a 30?f-70% liquid fluorine-liquid 
oxygen iflox) oxidizer on Atlas propellant loading components. Rockctdvne Div. of 
North American Aviation was awarded S366.593 to evaluate the possibility of using 
this same flox mixture in the MA-5 rocket engine it now is producing for the Atlas. 

When combined with the R1-- 1 hydrocarbon fuel used in the Atlas, earlier studies 
indicate, flox could lead to an 88% increase in the Atlas payload capability for 
100 mi. high orbits or a 65% increase for earth escape missions. The hope is that 
a flox oxidizer in the first stage might restore Centaur’s payload capability lost during 
the development program and increase its general mission capability. 

Earlier this year. NASA awarded Pratt ft Whitney $980,488 to study the use of 
flox and straight fluorine as oxidizers With hydrogen, using components of the RL10 
rocket engine. 

While straight fluorine offers better performance than flox with hvdrogen, it also 
ss'ould probably necessitate greater modifications in existing hardware. 
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Soviets Reported Improving Space Suits 


By Cecil Brownlow 

Paris— Soviet bioscientists are be- 
lieved to be “vigorously working" on 
the design of space suits to permit pro- 
longed periods of activity outside the 
mother ship. 

Present equipment may be adequate 
for cosmonauts to actively assist in “the 
proposed rendezvous, docking and trans- 
fer procedures, as well as the back-up 
techniques involved in an early explora- 
tion of the lunar surface." according to 
Dr. Eugene B. Konecci. of the National 
Aeronautics and Space Administration. 

In a review of U. S. and Russian bio- 
astronautics progress delivered at the 
14th Congress of the International As- 
tronautics Assn. (AW Oct. 7, p. 30), 
Dr. Konceci said that when full pressure 
is applied to the current Soviet space 
suit it is “quite likely” that the cosmo- 
naut is unable to move more than “cer- 
tain limited parts of his body.” 

Konecci said he believed, however, 
that suit pressure can be reduced to a 
point where the spaceman can “become 
more mobile and. in fact, be able to 
leave the spacecraft if required." 

Konecci, director of biotechnology 
and human research at NASA’s office of 
advanced research and technology, said 
the Soviet suit is pressurized with air. 
He said oxygen is used in the helmet. 
In this way. he added, at 74 psi. or the 
equivalent of 1 8,000 ft. altitude the cos- 
monaut is protected against decompres- 
sion sickness. But as a consequence, 
his mobility would be severely restricted 
due to the high pressurization, particu- 
larly when compared with U. S. suits 
which normally are pressurized to be- 
tween 3 and 5 psi. 

The NASA scientist added, however, 
that it is “very likely” that the Soviet 
cosmonaut can denitrogenate for one 
or more hours under the 74 psi. condi- 
tion, decreasing the pressurization to 
5 psi. or less to gain the mobility re- 
quired for extra-vehicular activity. 

"Present information" Konecci said, 
also indicates that the Vostok vehicle 
could be enlarged for multi-crew opera- 
tions by the addition of constant sec- 
tions. One possibility, he added, was 
the building block construction of a 
three-man in-tandem vehicle with crew- 
positioning and escape procedures sim- 
ilar to those adopted for the Convair 
B-58 supersonic bomber. Proper con- 
struction of the escape hatch, he said, 
also could permit “the mating of two 
Vostoks in a rendezvous maneuver" to 
form a small earth orbital unit. 

Konecci added that, over-all, the 
Soviets have convincingly demonstrated 
the reliability' of their launch vehicles 
and spacecraft and demonstrated their 
"high regard for the life of cosmonauts. 


since, to our knowledge, not a single 
life has been lost in the USSR space 
effort. The Soviets concede that, in 
the long run, human intellect and sensa- 
tions are the only forces capable of 
learning the secrets of the universe." 

A Russian paper presented here bv 
Soviet scientists G. L. Grodzovsky. I. N. 
Ivanov and V. V. Tokarev also indi- 
cated in summary form that the USSR 
is considering building space power 
sources from material that could be con- 
verted into fuel for other units after 
they have completed their primary 
function. The Soviet authors said that 
studies conducted thus far indicate that 
“the active consumption of the used 
power source stages” as propellants may 
offer a number of potential advantages. 
The major one cited stemmed from the 
additional payload that could be gained 
through a reduction in the quantity and 
weight of conventional fuels now re- 
quired to be placed aboard before 

In the final session on bioastro- 
nautics. U. S. Air Force Col. John Paul 
Stapp reported that impact tolerance 
tests designed to evaluate a human’s 
ability to withstand the anticipated de- 
celeration forces that may be encount- 
ered when an Apollo lunar capsule re- 
turns to earth are nearing completion 
at Holloman AFB. N. Mex. 

Conducted by a U. S. Air Force team 
headed by Stapp under terms of a 
NASA contract, the tests are designed 
primarily to define the upper limits of 


IAF Delegates Vote 

Paris— Soviet bloc representation in the 
International Astronantic.il Federation 
hierarchy suffered a setback during voting 
at the conclusion of the 14th IAF Con- 
gress here. 

Only one East European representative 
is on the new officers’ roster for the com- 
ing year. He is Professor Micliel Lunc, 
president of the Polish Astronautic.il So- 
ciety, who was re-elected to a vice presi- 
dency. Two other vice presidents, Rus- 
sia’s Leonid Sedov, former IAF president, 
and Professor Nicolas Boneff of Bulgaria 
were not re-elected. 

France's Edmund Brun was re-elected 
to the presidency of the organization. 
Princeton’s Martin Summcrficld retained 
his vice presidency. Two new vice pres- 
idents replacing Sedov and Boneff are 
Dr. William H. Pickering, director of 
the California Institute of Technology's 
Jet Propulsion Laboratory, and M. M. 
Nicolct of Belgium. 

The next Congress is to be held in 
Warsaw next fall, probably in September, 
although definite dates for the session 
have not yet been set. 


man’s capability in sustaining higli-g 
forces without injury and the best posi- 
tion for him to assume before impact. 

Fiftv Air Force volunteers have made 
146 runs on a high-speed Holloman 
sled. Thev experienced forces of be- 
tween 15 and 25g in rapid deceleration 
tests during rides down a 120-ft.-long 
track. In the single experiment con- 
ducted with a bear, the sled was deceler- 
ated at a force of 83g and the bear re- 
ceived multiple spinal fractures. 

To bracket the tolerances in this 
area, a second bear test will be made 
within the next few weeks at a maxi- 
mum force of 65g. If the bear escapes 
injury, the tests will have been success- 
fully completed under terms of the pres- 
ent NASA contract. If not, another test 
at still lower g-forces may be made. 

Stapp, a bioscicntist. told delegates 
that the tests have demonstrated that 
man is most vulnerable to potential 
impact damage when facing forward in 
a seat inclined to the rear at a 45 deg. 
angle from the vertical. 

In that position, the spine is first hy- 
perflexed at the time of impact and 
then downloaded, making it extremely 
vulnerable to injury, according to Stapp. 
One volunteer riding the sled at this 
angle at a deceleration force of 25.4g 
had severe external and internal back 
pains which continued over an extended 
period of time. 

Another potential space hazard, 
learned through experience, was out- 
lined by R, H. Lowry of Boeing Co.. 
which has a NASA contract for con- 
struction and operation of a 30-dav life 
support subsystem simulator for manned 
space environment. 

Initial try, instituted with five men 
in the simulator two engineers, one 
medical officer, a physiologist and psy- 
chologist was tenninated on the fifth 
day when the environment obviously 
had become uninhabitable. 

One subject began showing signs of 
excessive perspiration and nausea by the 
second day, with all others experiencing 
same and 'or more pronounced feelings 
by the third day. On the fifth day. gen- 
eral lethargy and disinterest in food had 
reached the point where one subject was 
even refusing water. Test was then 
abandoned and carefully monitored sub- 
jects released, although some con- 
tinued to suffer from after-effects for be- 
tween two and 10 days afterwards. 

While a failure on the surface, Lowrv 
says the experiment highlighted the 
fact that, when human is to be placed 
in a closed environment, he may be sub- 
ject to "minutiae of toxicities which we 
know little about, and I think we had 
better find more about before we put 
man into space for prolonged periods of 
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Comsat Stock to Be Issued in Early 1964 


\V ash ing ton— 1 Comm unica tions Sa tel- 
lite Corp. will issue stock to the general 
public and to the communications com- 
mon carriers early next year, accord- 
ing to a report by Leo D. Welch, cor- 
poration chairman, released last week 
by House Commerce Committee. 

This development. Welch said, 
hinges on two contingencies that must 
be resolved to meet the prospectus 
information requirements of the Securi- 
ties and Exchange Commission. These 

• Results of the International Telecom- 
munications Union conference which 
opened last week in Geneva and which 
will determine radio frequency alloca- 
tions for operational space systems. To 
date, international accord extends only 
to frequencies for research and develop- 
ment space uses (AW Dec. 3. 1962. 
p. 36). 

• Extent of foreign financial participa- 
tion in the satellite system. The cor- 
poration has formulated a "statement 
of principles” that is being used as a 
basis for negotiation. 

Welch said that these countries have 
already stated their desire to partici- 


pate: Canada. United Kingdom. France, 
Germany, Italy, Denmark, Norway, 
Sweden, Switzerland, and Japan. 

By law, a maximum of SI 00 a share 
is set on the 30?? of the U. S. share 
of the satellite corporation stock that 
will be offered to the public. Welch 
has anticipated a total capitalization of 
about $200 million (AW Oct. 7, p. 29). 

Proposals for a satellite spacecraft 
will be called for late this year and 
awards will be made for detailed de- 
signs early in 1964, Welch said. 

The corporation's timetable calls for 
choosing a design next summer, launch- 
ing of the first commercial prototype 
about 18 months later, and full opera- 
tion of the initial system in 1967. 

The decision on the award of con- 
tracts to build the system, or com- 
bination of systems, will be made by 
the board of directors designated fol- 
lowing the 1964 stock offering, Welch 
said. Six directors will be elected by 
holders of public stock, six by holders 
of the common carrier stock, and three 
appointed by the President. Twelve 
incorporators appointed by the Presi- 
dent to organize the communications 


satellite firm arc now serving as direc- 
tors (AW Mar. IS, p. 35). 

Welch protested a provisional recom- 
mendation of the International Tele- 
phone and Telegraph Consultative 
Committee (CC1TT)— a pennanent or- 
gan of ITU— on time delay limits that 
would virtually rule out the use of 
synchronous satellites for voice com- 
munications except over communica- 
tion links for which no alternative 
means of communication could be pro- 
vided. The CCITT recommendation 
was based on tests conducted by Bell 
Telephone Laboratories and several 
European telecommunications admin- 
istrations. 

Welch called the limits set by 
CCI IT "premature,” and that "more 
realistic tests” would be conducted 
shortly by the satellite corporation, with 
the cooperation of Federal Communi- 
cations Commission, National Aeronau- 
tics and Space Administration and 
American Telephone & Telegraph Co. 

In a separate report to the House 
committee, FCC commented that these 
tests "hopefully will provide useful data 
with respect to public acceptability or 
unaCceptabilitv of time delay and echo 
effects encountered by voice communi- 
cation via stationary synchronous satel- 
lites. This effort is . . . critical to a 
determination of the suitability of the 
stationary system for telephone service.” 

FCC, which must approve the satel- 
lite system proposed by the corpora- 
tion. currently lias several studies un- 
der wav in these broad areas: 

• Number of tenninal stations that 
should he authorized in the U. S. as 
the corporation evolves, where they 
should be located, and who should be 
authorized to construct and operate 

• Technical parameter for a satellite sys- 
tem, based on anticipated demand for 
communication circuits between various 
areas of the world and economic feasi- 
bility. 

NASA, designated to give technical 
guidance to I CC, reported to the 
House committee on these investiga- 

• Attitude stabilization, which will per- 
mit an antenna to be constantly pointed 
toward the earth and which will he 
long-lived for economy. NASA said that 
passive stabilization using the gradient 
of the earth’s gravitational field "looks 
promising” (AW July 29. p. 25). 

• High-powered, highly stable satellite 
systems capable of linking terminals 
of greatly reduced size to be used with 
aircraft, ships, and small portable land 
stations. NASA said it will first initiate 
gross system studies to assess the tech- 
nical problems and determine the eco- 
nomics of these type systems. 


Finalists Namud for MILA Award 

Cape Canaveral— National Aeronautics and Space \dministration will select a 
winner for the technical communications systems contract for the agency’s Merritt 
Island launch Area (MILA) from International Telephone &- Telegraph Corp.. 
Bendix Corp. and Radio Corp. of America. The three firms were the finalists in a 
competition between 14 firms. 

NASA will begin negotiations with the three firms later this week and is expected 

first of four housekeeping support functions for the MILA site, is expected to run 
more than S4 million. Contract will cover a three-year period, with the contractor’s 
perfonnancc reviewed each year by NASA’s Launch Operations Center here. 

In other developments, Albert F. Sicpcrt, deputy director of NAS Vs Launch 
Operations Center here, said that the launch support services package ( \W Sept. 9. 
p. 23) should be ready for mailing by the end of this month. Industry interest in 
this package has been extremely high and even large airframe contractors are said 
to be planning to bid for it. Two major factors underlie this interest— first, there arc 
no large hardware contracts on the horizon and. second, the contract— of the award 
or incentive-fee type— could provide a nice return over the next several years. 

Issuance of this package has been delayed 21 months, according to Siepert. by 
delays encountered in issuing two earlier pnekages— those for communications and 
base operations. It has been the center's intention to issue the four packages in this 
order, Sicpcrt said: communications, administration and management (AAV Sept. 23. 
p. 39), base operations, and launch services. To lessen the work-load on the center's 
procurement personnel, the center decided to stagger the mailing dates of the 
requests by at least several weeks. 

The base operations package, which will include such services as security guards, 
fire protection, janitorial, employe medical, motor pool, supply and plant mainte- 
nance, was delayed several weeks while the center and NASA headquarters attempted 
to determine which of these tasks should be specified as fixed-price contracts. 
LOC representatives were to meet with headquarters procurement personnel in 
Washington, D. C., last week to work out final details. 

In the bid request to be issued soon for base operations, NASA will stipulate 
those tasks which are to be submitted as fixed-price items. If the firm competing 
for the position of prime contractor for base operations would like to perform one 
or more of these fixed-price tasks, NASA will expect the company to enter a specific 
dollar figure for the functions as distinct parts of the over-all package bid. 
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Lear Jet Shows Short-Field Capability on First Flight 

Lear Jet. nine-place executive aircraft powered by two 2.850-lb. thrust General Electric CJ610-2B engines, took off on its first flight 
Oct. 7 at Wichita. Kan., municipal airporl in less than 2.000 ft. without flaps. After a 30 min. flight, the airplane landed and turned 
off the runuav in less than 4.000 ft. without using brakes. Lear Jet became airborne at 105 kt. and landed at 90 kt.. slightly higher than 
design landing speed since test pilots Hank Bcaird and Bob Hagan w'erc holding a slight margin of safety. Gross takeoff weight was 
8.975 lb. and top speed during the flight was 250 kt. Gear remained down until aircraft reached 5,000 ft., where it was cycled twice. 
Top altitude wus 10,000 ft. Stall tests were run and aircraft flew without buffet at 1 10 kt. clean and 100 kt. with gear and flaps down. 


Telecommunications Union Seeks 
Comsat Frequencies Agreements 


Geneva— U. S. determination to ob- 
tain firm multi-government agreements 
now on frequency allocations for use by 
communication satellites contrasts with 
Soviet willingness to wait m proposals 
presented at the International Tele- 
communications Union's Extraordinary 
Space Radioconuminication Confer- 
ence that convened here last week. 

U.S., one of 14 countries to submit 
proposals to the conference at which a 
total of 44 nations are represented, rec- 
ommended that the frequency spectrum 
for operational and experimental com- 
munications satellites be established in 
the 3.700-8,400 me. range. 

The Sonet Union, which has yet to 
launch a communications satellite, pro- 
posed the convening of a special admin- 
istrative radio conference in 1965 or 
1966 to consider problems in connec- 
tion with the adoption of agreements 
and plans for the use of the frequency 
bands allotted by the radio regulations 
in accordance with the decisions of the 
conference and to decide how plans 
should be evolved and frequency assign- 
ments registered. 

The Russian statement says that plans 
put forward thus far by research workers 
and manufacturers for space communi- 
cations are based on preliminary general 
considerations and experiments. For 


their implementation, further experi- 
ment and research will be needed if the 
interests of the majority of countries 
arc to be met, the statement said, add- 

"This is a point to be kept in mind 
in apportioning frequency bands for 
space sendees. Another point is that 
the frequency bands have already been 
apportioned among other services— 
heavy expense being incurred in provid- 
ing suitable equipment— by’ the [present 
International Telecommunications Un- 
ion] radio regulations.” 

The 18-man Soviet delegation, headed 
by the Soviet vice minister of communi- 
cations. A. Badalov, proposed, however, 
that ITU's International Radio Con- 
sultative Committee (CCIR) be urged 
to accelerate its study of these problems 
in order to define the peculiarities of 
space broadcasting, together with the 
most suitable bands, powers, and or- 
ganization. Until this work is finished, 
the Soviets proposed, governments 
could use the bands set aside in the 
radio regulations for conventional broad- 
casting in the experimental use of satel- 
lites for broadcast relays. 

The proposal concluded that the pres- 
ent conference should devise an interim 
procedure for the submission and regis- 
tration of assignment notices and the 


use of frequencies for space purposes, 
pending the adoption of agreements 
and registration procedures. 

The U. S., with a 28-man delegation 
headed by Joseph II. McConnell, a 
former president of the National Broad- 
casting Co., presented a proposal it said 
should be sufficient for the world's com- 
munications satellite needs through 
1980. 

By that time, the proposal said, 
two-thirds of the total world telecom- 
munication requirements will be served 
by communication satellites. 

"As visualized by the U. S„” the re- 
port said, "the communication satellite 

service will require considerable more 
spectrum space than all of the other 
space services.” 

The total U.S. plan for communica- 
tions satellite frequencies, as presented 
here, consists of four bands, each 500 
me. wide, with the "direction of trans- 
mission designated, together with an 
additional 725 me. of spectrum space 
with the direction not specified to pro- 
vide for flexibility of arrangement and 
to meet future requirements. 

"The upper pair of 500-mc. bands 
includes two 50-mc. bands proposed 
exclusively for the communication satel- 
lite service, primarily for mobile appli- 

“For technical reasons, it is im- 
portant that the two exclusive bands be 
separated by about 600 me.” 

Any frequency allocations, delegates 
say, will be forthcoming only during the 
fifth and final week, if then. 
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Disarmament ‘Police’ Aircraft Planned 


By Katherine Joluisen 


Washington— Arms Control and Disarmament Agency, m collaboration 
with the Air Force, is planning a five-year research program for development 
of highly-instrumented reconnaissance and surveillance aircraft that could 
be put into operation to police a possible future disarmament agreement. 

The program will also include gaming and field tests for evaluation under 
Project Cloud Cap (AW Aug. 12. p. 55). lire first of the Cloud Gap series, 
which will also include field testing of inspection by ground teams and 
mechanized units, will be held in a few months. 


Asked by members of House Foreign 
Affairs Committee whether the new 
ACDA-USAF program would not du- 
plicate the U-2 program of Central In- 
telligence Agency, William C. Foster, 
director of ACDA, said that the U-2's 
reconnaissance equipment is “purely 
photographic." He said that under the 
new program, infrared "and many other 
sensors” would be included. 

"The Air Force docs not have in a 
single airplane . . . all the different 
sensors which would pick up the differ- 
ent evidences of both the obvious and 
the concealed activities," he said. “They 
are working with us on this. This is 
something which they have an interest 
in . . . and they think it will be valu- 
able to them as well." 

ACDA, which is establishing objec- 
tives for the aircraft, has let a SI 56,000 
contract to North American to develop 
an index of existing data collection 
equipment and devices, and a $205,999 
contract to Burroughs to make recom- 
mendations for a mobile data process- 
ing system to read collection sensors. 

Strong emphasis will be placed on 
aerial inspection in most of the exer- 


cises. Among other factors, the U. S. is 
confronted with the reality of Russia's 
firm stand against any type of ground 
inspection. It is expected that USAF's 
new RB-57F aircraft, with some charac- 
teristics of the U-2 (see box), will be 
included in some of the Cloud Gap se- 

Fostcr elaborated on ACDA's aims in 
his congressional testimony: 

". . . If we were to achieve a limita- 
tion on the number of airplanes that 
were to be kept by a particular side 
under an arms limiting agreement, we 
would want to be able ... to find out 
whether they had more airplanes than 
were allowed. . . . 

“How do you do that? . . . What 
can you see by flying over at 500 mph.? 
We don't always know if an attempt is 
being made to evade the limitations so 
a field test would be one in which we 
actually take a look, by one group which 
doesn't know what's in a particular air 
command center, to see what you can 
see from the air or to see what you can 
see from passing through in a jeep or 
other vehicle with the kind of sensors 


New B-57 Modification Has 4 Engines 

Washington— Air Force last week confirmed the existence of a new four-engine 
modification of the Martin B-57 Canberra aircraft capable of very high altitude 
weather research and environmental studies on high altitude navigational equipment. 

Designated the RB-57F, the aircraft, the latest in a scries of B-57 modifications, 
could perform bisks associated with policing the nuclear test ban treaty. 

Two Pratt & Whitney TF3-P-11 (JT3D) turbofan engines rated at 18.000-lb. 
thrust each arc installed in tile regular nacelles. Two PSrW J60-P-9 (JT12A) engines 
developing 3.300-lb. thrust each 3rc placed in pods slung under the wings outboard 
of the nacelles. 

A single aircraft of this type lias been flying since Mav at Edwards AFB, Calif. 

Tile original RB-57A was powered by two Wright J65-W-1 engines rated at 
7.000 lb. thrust each. It hud a wingspan of 64 ft. and a fuselage length of 65.5 ft. 

When it was decided in 1955 to make the Canberra capable of very- high altitude 
flight, six aircraft were modified by increasing the wingspan to 106 ft, and installing 
IVL-W J57-P-37A engines in place of the J65s. This one-man crew aircraft was desig- 
nated the RB-57D. 

The next seven aircraft, with the same designation, carried one man, but were 
made capable of being refueled in the air. Seven more aircraft, also designated the 
same, carried two crewmen and could be refueled in the air. 

All of the modifications have been done at the General Dynamics Ft. Worth 
plant. The program is being run by tile Air Force Logistics Command. The Air 
Force had no explanation for AFLC management. Previous high altitude programs, 
including the U-2, have been under Systems Command auspices. 


we presently have," the ACDA director 

Top policy direction and coordina- 
tion of all research and development 
programs affecting arms control inspec- 
tion capability, and all operational sys- 
tems to police arms control agreements, 
is gradually being shifted to the two- 
year-old ACDA. 

Under presidential directive, four 
agencies with activities in these areas 
report regularly to ACDA and clear 
their contract awards beforehand with 
ACDA. These are: Defense Dept,, 
Atomic Energy Commission, Central 
Intelligence Agency, and National Aero- 
nautics and Space Administration. 

A spokesman for House Foreign 
Affairs Committee, following several 
closed-door sessions with Defense Dept., 
AEG, CIA, and NASA, told Aviation 
Week & Space Technology that a 
poll would show a substantial majority 
of the committee had become convinced 
that satisfactory coordination has been 
achieved. 

On relations with the Joint Chiefs of 
Staff, Foster commented in public testi- 
mony: "I don't mean to say that the 
Joint Chiefs of Staff were always en- 
thusiastic about eveiv proposal we made 
to look at the possibility of reducing . . . 
the level of forces . . . but as far as will- 
ingness to give us technical information 
on it, it is of the finest." 

One ACDA responsibility— evaluating 
proposed new weapons systems as they 
might affect disannament effort and in- 
spection problems— appears destined to 
place the agency at odds with DOD. 

“We can and should and do make 
comments on certain kinds of weapons 
systems plans," Foster said. "Large 
y ield nuclear weapons, we felt, had an 
arms control implication and we made 
known our comments from an arms con- 
trol viewpoint as to the possible political 
and psychological and other effects of 
such a development.” Development of 
weapons in the 50-to-l 00-mcgaton 
range, recommended by the Air Force 
was rejected in both the Eisenhower 
and Kennedy Administrations. Foster 
said, in reply to a question, that ACDA 
lias taken no position on the contro- 
versial RS-70 Mach 5 aircraft program. 

The question of whether ACDA 
should take over operation of inspection 
and verification systems to police arms 
control agreements is undecided. The 
agency is authorized to do this under 
law, and under the presidential directive 
implementing the law. However, it ap- 
pears that ACDA will continue for a 
long while as an administrative and 
policy body. 

Compared with a $6.5-million budget 
for Fiscal 1965, the first full year of 
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House Bans Joint U.S.-Soviet Lunar Effort 

Washington— House last week appropriated $5.1 billion for National Aeronautics 
and Space Administration's Fiscal 1964 operations, and at the same time voted to 

Oct. 7. p. 29). 111 S 

Money bill vote, 31)2 to 32, came after two amendments to slash NASA’s budget 
to S4.4 billion or $4.9 billion were defeated. The bill now' goes to the Senate Ap- 
propriations Committee. 

llic bill as passed bv the House is S612 million less than NASA requested, and is 
the same amount tccoimucnded bv the House Appropriations Committee on Oct. 
4. Full House voted on the measure late in the day on Oct. 10 after debate, which 

Chairman Clarence Cannon (D.-Mo.) of the House Appropriations Committee 
called the program a “moondogglc,” and Rep. Louis Wyman (R.-N. H.). who intro- 
duced a money-cutting amendment, contended the U. S. is on the verge of fiscal 
disaster and should use the money for a military space W'capons system. 

Amendment to ban a joint lunar effort with Russia was introduced by Rep. Thomas 
M. Pclley (R.-Wash.l. This amendment was adopted by a teller vote of 125-110. 

Several NASA astronauts, here to receive the Collier Trophy, entered the visitors’ 
gallery while the Wyman amendment was being debated, and remained for the vote. 

I louse followed its appropriations committee recommendations on budgets for the 
Federal Aviation Agency (see p. 43) and Civil Aeronautics Board (sec box, below). 


ACDA’s existence, flic President lias 
requested 515 million, or more than 
double this, for Fiscal 1964. The Senate 
authorized only S10 million, and the 
matter is now pending before House 
Foreign Affairs. 

ACDA's research and development 
program is in two categories: "concept 
studies" and "supporting studies" to im- 
plement concepts. 

These are the three types of concept 
studies programmed for Fiscal 1964: 

• Regional security, after the pattern of 
the 1960 international treaty which 
established the Antarctic as a de-mili- 
tarized zone for scientific research by 
any nation. Contracts arc planned to 
analyze specific anns control measures 
for the European area and for develop- 

• Preliminary measures, aimed at im- 
proving international confidence and 
paving the way for disarmament, but in- 
volving no substantial change in the 
balance of military' power. Both the 24- 
hour a day "hot line" communication 
link between the White House and the 
Kremlin, and the recent nuclear test ban 
agreement (AW Sept, 50, p. 29) are 
considered in this class. Contracts will 
be aimed at developing steps to reduce 
the danger of war from miscalculation: 
proposing independent anns control in- 
itiative; and analyzing ways to mini- 
mize escalation of armaments. 

One of ACDA’s main aims is to assure 
that the USSR lias-or can be induced 
to install— a “fail safe" command and 
control system for its strategic forces, 
similar to that of the U. S. Foster said 
he has discussed this with USSR lead- 
ers, but that they do not talk about it 

• Substantial disarmament, to estab- 
lish requirements for inspection systems 
to police cutbacks in the strategic field. 


in the naval forces and in ground 

Supporting Fiscal 1964 studies 
planned: 

Inspection systems— and how they 
should be integrated for various types 
and degrees of disarmament: system ele- 
ments— or what types of sensors should 
be used in components of an inspection 
system; verification— or how to ascertain 
military power retained in all categories, 
including research and development 
activity, following a disarmament step: 
technical implications— or what new 
arms control problems will be raised by 
advances in such fields as space; com- 
puter studies-to develop information 
for computation laboratories and meth- 
odology for solving anns control prob- 

ACDA also plans to make contracts 
for studies in USSR military expendi- 
tures and its military industrial struc- 
ture. reasoning that knowledge in these 
areas will ease inspection. 


Helicopter Subsidy Cut 

Washington — House Appropriations 
Committee cut helicopter operation sub- 
sidies from their present appropriation 
of $5.9 million to S3 million last week 
as part of an over-all S9.4-million reduc- 
tion in the Civil Aeronautics Board's 
Fiscal 1964 budget. 

CAB's total budget request of S94.5 
million was reduced to $85.1 million— 
$7.1 million less than its current appro- 
priation. Bulk of the over-all subsidy 
reduction was aimed at the local service 
airlines, including the Alaskan and Ha- 
waiian carriers. Reduction of the helicop- 
ter funds reflects a committee warning 
two years ago that payments to the three 
subsidized helicopter carriers should be 


News Digest 


Two Atlas ICBMs exploded recently 
at Vandcnbcrg AFB. An F model blew 
up on the pad prior to launch (Oct. 3) 
and a D model exploded shortly after 
rising from the pad (Oct. 7). The At- 
las D was launched by Strategic Air 
Command and the Atlas F by Ballistic 
Systems Div. 

United Aircraft International, a sub- 
sidiary of United Aircraft Corp., will 
operate sightseeing flights with two 
Sikorsky S-61N amphibious helicopters 
from the heliport on the roof of the 
Port of New York Authority exhibit at 
the New York World's Fair. New York 
Airways is to provide service from New 
York points, including the roof of the 
Pan Am Building in Manhattan, to the 
heliport. 

General Electric Missile and Space 
Div. was chosen by the Air Force last 
week to produce the Mark 12 improved 
nose cone for the advanced Minuteman 
intercontinental ballistic missile (AW 
July 29. p. 24). The contract for the 
1 50 Wing 6 missile re-entry vehicles is 
expected to amount to more than S50 
million for the division, which is lo- 
cated in Philadelphia and Valley Forge. 

First Short Brothers and Harland Bel- 
fast strategic transport rolled out at 
company’s Belfast works Oct. 8 to start 
engine runup and taxi trials. Four-engine 
turboprop airplane, largest ever built by 
Short Brothers, will make first flight in 
about eight weeks. 

Collier Trophy for 1962 was awarded 
to the original seven-man Project Mer- 
cury astronaut team by President Ken- 
nedy on Oct. 10. The award, 46th since 
it was instituted in 1912, was for "the 
greatest achievement in aeronautics or 
astronautics.” 

Wing of Dassault Mystere 20 execu- 
tive jet transport is being modified to 
incorporate flaps along the leading edge 
to improve aircraft's low-speed handling 
characteristics and cut required ap- 
proach speeds. Prototype is scheduled 
to resume its flight test program within 
the next two weeks. It then is scheduled 
to be grounded for about three months 
starting in January or February for in- 
stallation of two General Electric 
CF700 aft-fan powerplants of 4,200-lb.- 
thrust each, to replace the present Pratt 
& Whitney JT12A-8 turbojets. 

Thomas G. Lanphier, Jr., has resigned 
as vice president of corporate planning 
for Raytheon. Lanphier. a former official 
of General Dynamics, has not disclosed 
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AIR TRANSPORT 


FAA Labels SCAT Designs ‘Impractical’ 


Supersonic transport chief rejects NASA efforts; 
urges development of Macli 2.5 transport by U. S. 


By Robert H. Cook 


Washington— National Aeronautics and Space Administration’s supersonic 
commercial air transport (SCAT) designs were criticized last week as imprac- 
tical for airline use by Gordon M. Bain, deputy administrator in charge of 
Federal Aviation Agency's supersonic transport program. 

Bain denied there is a rift between his agency and NASA, but he said that 
although the SCAT configurations are technically feasible, they are based 
on "older" ideas developed for the USAF-North American RS-70. He also 
told Aviation Week & Space Technology that the U. S. must "go it alone” 
on development of a Mach 2.5 supersonic transport or risk failing to capture 
its share of the world market already entered by Britain and France. 


NASA evolved two basic SCAT con- 
figurations from both in-housc work 
that began eight years ago and from in- 
dustry studies (AW Sept. 30, p. -11). 
NASA emphasized the technical desir- 
ability of a Mach 3 transport. 

'Go It Alone' 

Bain’s position that the U.S. must 
“go it alone” was directed primarily at 
a suggestion by Continental Air Lines 
President Robert Six that the U.S. 
should collaborate with the British- 
French combine on the development of 
the Mach 2.2 supersonic Concorde or- 
dered by the airline (AW Oct. 7, p. 25). 

Bain earlier wrote Six that while this 
idea had been discussed between the 
British and the U. S. as far back as I960, 
the British decided last May against any 
cooperative program with the U.S. At 
an earlier date, the U. S. rejected as un- 
acceptable to either the industry or gov- 
ernment a proposal that the three na- 
tions sign a gentlemen’s agreement to 
divide the worldwide supersonic trans- 
port market, he told Six. 

any interest in such a proposal and far 
more to indicate that the U. S. can 
match or even beat the Concorde de- 
livers'. Bain said. 1 Ic cited reports that 
the Concorde manufacturers have 
dropped plans for a medium-range su- 
personic transport (AW Sept. 30. p. 40) 
and has'C delayed the projected dclis-ery 

Assuming that U. S. manufacturers 
and airlines accept FAA's preference for 
a Mach 2.5 transport, the U.S. will be 
offering an aircraft with greater range 
and speed to prospective world buyers, 

Even if the industry is willing only to 
match the Concorde’s Mach 2.2 speed, 
he explained, American manufacturers 


will have a decided competitive edge 
with an aircraft carrying at least 40 
more passengers and a range bonus of 
250 mi. 

FAA is confident, he said, that if it 
completely avoids the Mach 3 speed 
level, airlines will be able to place tenta- 
tive orders for a U. S. supersonic trans- 
port “about 60 days” after the agency 
receives the first conceptual airframe 
and engine designs next Jan. 15. His 
prediction clarified an earlier statement 
by FAA Administrator N. F. Halabv 
that FAA would welcome some of the 
"iffv orders” placed by Continental and 
Paii American World Airways for the 
Concorde. 


emphasized his concern that the .• 
design provide a high degree 
nomic efficiency for the airline 
reasonable operating and mai 
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emphasized that the c 
sonic program has been “and will re- 
main” under FAA. Each government 
agency will continue to contribute in 
its own field, but FAA “does not intend 
to permit the government to design the 
aircraft," he said. 

Under current planning, there will be 
only one supersonic design built, he 
said. It will not, as once suggested by 
FAA, be designed for possible later 
modification to incorporate improved 
powerplants to reach Mach 3. but will 
be designed as the most efficient com- 
bination of airframe and powerplant 
needed to produce the speed finally se- 
lected. Any idea of constructing a Mach 
3 aircraft, as far as FAA is concerned, 
will have to be considered as a separate 
project later, he said. 

Bain conceded that FAA’s selection 


of Mach 2.5 is a compromise between 
the "unusually high” cost of the faster 
Mach 3 and the need to produce an air- 
craft competitively superior to the Mach 
2.2 Concorde. 

Much of the current confusion over 
the preferred speeds selected by FAA 
and NASA, he feels, has resulted from 
NASA applying too much of the RS-70 
development project ideas. 

While NASA serves as technical ad- 
viser on the supersonic project. Bain 
said that when FAA requested that 
NASA study the feasibility of a Mach 
2.2 aircraft, the agency’s findings were 

Titanium Favored 

There has been enough research to 
prove that even the Mach 2.5 design 
may have severe development problems, 
Bain admitted. Construction of the air- 
craft with aluminum would make it 
heavier than a titanium Mach 3 and 
produce a heavy operational weight pen- 
alty. FAA, like NASA, favors titanium, 
although the cost of purchasing and fab- 
ricating the metal could be high. With 
high operating speed, the fuel tempera- 
ture also must be closely controlled to 
avoid possible ignition within the 

Sonic boom remains a big problem 
and for this reason FAA feels it is 
important to limit the aircraft's maxi- 
mum gross weight. As this weight is 
increased, resulting overpressures that 
produce sonic boom arc also increased. 
FAA considers an overpressure of 1.5 
lb. per sq. ft. as tolerable to the public, 
as compared with NASA estimates of 
2 to 2.2 lb. Bain concedes there has 
been little progress in this area. 

Noise abatement takeoff and landing 
regulations, particularly those which 
require low altitude turns on climbout, 
may have to be abandoned for this 
transport. Generally, Bain feels that 
the airport terminal area noise problem 
may not be too difficult, since the super- 
sonic engines will have sufficient power 
to provide quick climbing departures. 

FAA has been criticized within the 
industry for contending that a Mach 
2.2 "or better” aircraft can be operated 
at a profit on relatively short stage 
lengths. However. Bain maintained 
that a profit can be made on routes of 
1,000 mi. and should offer a break- 
even load factor of 50% . 

He said that the high earning poten- 
tial on long-haul routes will “subsidize” 
the less profitable markets, just as to- 
day’s subsonic jets are doing. 
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SST Development Timetable 

lington— This is the Federal Aviation Agency’s current timetable for dcvcl 


• Nov. 15. 1963-Engine manufacturers In submit 
airframe companies. 

• Dec. 13, 1963-Airlines to notifv FAA thev 




• Mar. IS. 1964-Deadline for airlines to submit tlicir evaluation of airfran 
engine proposals to FAA. 

• Mar, 25-26, 1964-FAA and airline officials meet in Washington to go ovei 


• May 1. 1964-FA. 


s of airfi 


of the supersonic transport if their designs arc “dearly superior." Otherwise, the 
agency will pick two airframe and two engine manufacturers to make ll-tliled 
designs, and then pick the best combination. FAA estimates it will take a year to 
draw detailed airframe and engine designs. 

Proposals and other correspondence should be sent to Gordon M. Bain, deputy 
administrator for supersonic transport development. SS-1, Federal Aviation Agcncv. 
Washington. D. C. 20553. 


U.S. Supersonic Transport Clears 
First Big Congressional Hurdle 


By George C. Wilson 

Washington— U. S. supersonic trans- 
port cleared its first big congressional 
hurdle last week when the economy- 
minded House Appropriations Commit- 
tee voted the full $60 million the Fed- 
eral Aviation Agency requested to start 
development of the aircraft. 

Administrator N. E. Halabv of the 
Federal Aviation Agency told Aviation- 
Week & Space Technology that the 
favorable action is “a vote of confidence 
in the Administration to develop an 
efficient, superior airplane." 

The $60 million would be the down 
payment on a supersonic transport de- 
velopment program the FAA estimates 
will cost SI billion. Present financial 
plans call for the federal government 
to provide S750 million of that esti- 
mated total and the supersonic trans- 
port contractors the rest. Other esti- 
mates of the development cost run as 
high as S2 billion. 

The $60 million was voted after 
Halabv stressed to the House Appro- 
priations Independent Offices Subcom- 
mittee that the U. S. either had to build 
a supersonic transport or relinquish its 
role as aviation leader of the world to 
the British and French. The British 
and French are combining efforts to 


build the Mach 2.2 Concorde transport. 

This and other arguments were im- 
pressive enough to persuade the sub- 
committee to vote the full amount for 
the supersonic transport at the same 
time it cut the FAA’s regular budget by 
nearly S64.5 million under the re- 
quested total. "Feasibility studies con- 
firm that a solid foundation of research 
and advanced industrial technology 
cxists on which the United States can 
develop and build a supersonic airliner." 
the subcommittee said in its report 
justifying the appropriation. 

The House is expected to go along 
with the subcommittee, sending the bill 
to the Senate, where there is wide back- 
ing for development of the supersonic 
transport. Sen. Warren G. Magmison 
(D.-Wash.), an advocate of the trans- 
port. is in a strategic position for ob- 
taining quick approval in the Senate. 
He heads both the Commerce Com- 
mittee and the appropriations subcom- 
mittee which handles the FAA budget. 

This is how FAA plans to spend the 
S60 million in Fiscal 1964, plus the 
SI 7,394.000 left over from previous ap- 
propriations for supersonic transport 
development: 

• Engine research, $9,750,000. FAA 
said the existing engines developed for 
Mach 3 aircraft— Pratt & Whitney J58 


and General Electric J93 (AW Sept. 
16, p. 32), which have about 30,000 lb. 
of thrust-fall short of the needed 40,- 
000-lb. thrust for the supersonic trans- 
port and arc not economical enough for 
airline service. The agency said "it is 
not practical to modify present military 
engines to meet these requirements.” 
FAA said the engine research will pro- 
vide the basic information needed be- 
fore specifications for a detailed design 
can be set forth. 

Engine manufacturers have until Jan. 
15. 1964. to submit conceptual designs 
to FAA. The agency will select two 
manufacturers on the basis of these pre- 
liminary designs for the final engine 
competition, unless one proposal is 
"clearly superior." Curtiss-Wright, 
General Electric and Pratt & Whitney 
have indicated they will compete (AW 
Sept. 23, p. 26). 

• Final engine competition, $15,750,- 

000. FAA estimates this will cover the 
cost of having two manufacturers make 
detailed engine designs. The winning 
manufacturer will be asked to absorb 
25% of this design cost, or S2.25 mil- 
lion of the estimated S9 million. Other- 
wise, the government's engine design 
outlay would total SIS million. 

Target date for awarding the two de- 
tailed engine design contracts is May 

1 . The actual contract for developing 
the engine will be awarded a year later, 
under the FAA’s present timetable. 

• Final airframe and systems competi- 
tion. 543,750,000. The timetable here 
is the same as for the engine, with con- 
ceptual airframe designs due Jan. 15, 
1964. As in the case of the engine 
competition, FAA plans to select two 
companies on the basis of these prelimi- 
nary’ designs for the final competition, 
unless one is “clearly' superior.” The 
agency estimates it will cost S25 mil- 
lion for each of the two finalists to 
prepare a detailed airframe and systems 
design. The government will reimburse 
the loser completely and pay 75% of 
the design costs of the winner. May. 
1964, is the FAA’s target date for let- 
ting the two detailed design contracts 
for the airframe. Contractors will not 
be reimbursed for the cost of submitting 
the conceptual engine and airframe de- 
signs— only the detailed ones. 

• Other research, $5,494,000. This pro- 
gram is to provide information for the 
final competition on such things as 
fabrication and testing of steel and 
titanium wing boxes, metal fatigue, 
fuels, lubricants, sonic boom and simu- 
lation programs. Many of these con- 
tracts already have been let with left- 
over Fiscal 1963 funds. 

• FAA management costs, $2,650,000. 
FAA said it will establish "a highly spe- 
cialized staff of less than 100 personnel" 
to run the supersonic transport program. 

Ilalaby’s testimony before the appro- 
priations subcommittee contained re- 
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Concorde Designers Fa> or Aluminum 

London— Designers of the Anglo-French Concorde supersonic transport arc speci- 
fying a wrought aluminum alluv called llidmmnuun R ?S for airframe extruded 
sections, rolled sheets for skin, and plates for wing sections. 

The alloy, first used for compressor blades in Rolls-Royce Derwent turbojet 
engines powering the Gloster Meteor, is produced by High Duty Alloys. Ltd. The 
alloy may also be used for compressor blades in the Bristol Olympus 593 engine now 
under development for the Concorde. 

Dr. A. E. Russell of Bristol Aircraft, chief of the British team cooperating with 
■Sud Aviation on the Concorde, said that FAA Administrator Najeeb E. Halaby's 
comments on aluminum's resistance to creep at high temperatures do not apply to 
the Concorde alloy. 

Russell claimed the Concorde alloy has very good resistance to prolonged high 
temperatures and shows no deterioration, including creep, for an indefinite period at 
120C, and little sign of creep up to 150C. Design of the Concorde for Mach 2.2 
speeds is based on skin temperatures of 115-120C. 

Where the Concorde structure is subjected to higher temperatures than tiles-. 
Russell said, some titanium will be used— near the pnwerphmts. for esamnle. I li- 
dcsigner said the joint team has tested about 1(1.0110 samples of virions materials an I 
2d testing machines are in operation now at Bristol Aircraft. S ane of the materials 
have been tested for 20.000 hr. without signs of deterioration. 


pented warnings that FA.Vs cost esti- 
mates might be off and that the entire 
supersonic transport development pro- 
gram mav be discarded as impractical 
for any one of these reasons: 

• Preliminary design competition shows 
the aircraft to be too costly. 

• Detailed, or Phase 2 design competi- 
tion demonstrates unacceptable aircraft 
characteristics or program costs. 

® If manufacturers will not contribute 
25% of the development cost. 

• If airlines do not order "a significant 
number of transports” within six 
months after the Phase 2 competition. 

• If the production prototype “does not 
demonstrate required characteristics 
after 50 hr. of flight tests." 

The FAA administrator said in a 
closed hearing July 23 that the S60 
million initial appropriation for the 
supersonic transport’s development was 
urgently needed to show industry that 
Congress was firmly behind the pro- 
gram. "If they [aircraft companies] 
don’t think you want to go ahead with 
this enough to make S60 million avail- 
able.” Halabv told the subcommittee, 
"then they won’t even bid. They won’t 
even get up to the starting gate." 

In other testimony released last 
week, FAA officials made these points: 

• Titanium. “We have pretty near come 
to the conclusion that our best bet is 
titanium and to fabricate it along the 
lines of the way we fabricated alu- 
minum,” Halabv said. The main con- 
cerns. he said, were using a metal 
which could withstand the extreme 
temperatures of Mach 2 and above and 
have a service life of at least 35,000 hr. 
Cordon M. Bain. FAA supersonic trans- 
port program director, said the steel 
honeycomb construction used on the 
USAF-North American B-70 "is com- 
pletely unsuitable for the supersonic 
transport as far as we can tell now." 


Bain said steel honeycomb is too heavy, 
very susceptible to moisture and cannot 
be inspected inside the wing as is man- 
datory in airline operations. 

« Speed. “We think that the optimum 
speed range is in the order of Mach 
2.5 to 3. and We might to let the air- 
lines and the manufacturers get to- 
gether over what would be the most 
profitable speed range.” Halabv said. 
“That in turn will determine the cost 
estimate." Up to now the FAA has 
told manufacturers only that it desires 
an aircraft faster than Mach 2.2. the 
speed of the Concordes. 

Bain said "we do not know where 
the speed will finally be specified be- 
cause the manufacturers will have to 
evaluate, along with the airlines, the 
additional cost of the development of 
higher speed aircraft and the additional 
cost of the aircraft on its sale to the 
airlines. It is quite apparent we should 
not build a Mach 3 aircraft, that the 
range of our speed should be in the 
neighborhood of 2.5. The temperature 


regimes at Mach 3 are so difficult for 
us to surmount technically, despite our 
backlog of information, that it would 
appear doubtful that any commercial 
transport should be based on this.” 

Halabv said economics, not technol- 
ogy. will determine the speed of the 
U. S. supersonic transport. "In the 
1970’s,” Halabv said, "I can visualize 
a Mach 7 transport going, let us say, 
from New York to Cairo, or Chicago to 
Buenos Aires, or San Francisco, maybe, 
to Tokyo. The question is how many 
people want to go nonstop and pay 
tor it? It is not a question of whether 
it would be safe or whether they will 
be comfortable. It is a question of 
whether it pays. . . . There is no tech- 
nical reason we cannot do that. If the 
world gets that close and that populous 
and that prosperous, we will need it.” 
Halabv predicted that “in the end the 
airlines will say they do not want a 
Mach 3 and pay the higher cost, but 
they want something maybe in be- 
tween. a little faster than the Con- 
corde. but nowhere near as expensive 
as the Mach 3." 

• Minimum range. Asked the shortest 
distance the U.S. supersonic transport 
would fly economically, Bain said: 
"1.000 mi. at a break-even load factor 
of 50%. " 

• Russian interest. I lalabv said the top 
officials of the Soviet airline Aeroflot 
have "advised me that they have had 
three different paper designs that they 
were looking at. and they were deter- 
mined to build a supersonic transport.” 
With the vast distances between cities 
in Russia. Halabv said, “a long-range, 
high-speed airplane offers a tremendous 
communications welding force . . .’’ 

Urging Congress to endorse the de- 
velopment of a U. S. supersonic trans- 
port. Halabv said: "If the Concorde 
goes unchallenged and if Douglas does 
not become more successful in chal- 
lenging the BAC 111. by 1970 the only 
manufacturers of important jet trans- 
ports will be the British and French.” 


National Delays SST Decision 

New York— National Airlines has been offered position number 35 on the Con- 
corde supersonic transport delivers' schedule, but L. B. Maytag. National president, 
doesn’t plan to reserve the position. 

Although he sees an eventual need of three supersonic aircraft for his airline. 
Maytag said he will await developments on the U. S. program before making a 
decision. Maytag, who visited the Sud Aviation facility in France recently, said 
the manufacturer now has firm orders for 22 Concordes, and has 13 other delivery 
positions reserved. 

Sud asked him to place a firm order within 60 days if he desired to reserve a 
position for National, but Maytag said he could not do this. One reason Maytag 
gave for his hesitancy was his lack of assurance as to the aircraft's economic operation. 

"I was disappointed in not being able to obtain a more definite explanation of 
the projected operational costs." he said. “I want more than a simple assurance 
that three Concordes will do the work of four Boeing 707s with the same annual 
iitih/atiun— provided the route structure is right." About the only guarantee he 
received. Maytag said, was that the delivery cost won’t exceed S10 million. 
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IATA Session Delegates Face Reappraisal 


By L. L. Doty 

Rome— International Air Transport 
Assn., jolted last week by the racial 
bombshell that was dropped shortly 
after the opening session of the 19th 
annual general meeting here, now ap- 
pears headed for a reappraisal by a 
number of delegates who arc question- 
ing the value of these costly annual 
social gatherings of top airline execu- 

Uncxpccted injection of the racial 
and anti-colonialism issues by air carriers 
of African nations during the meeting 
forcefully underscored the growing re- 
lationship between international air 
transportation and international politics. 
It emphasized that the airline industry 
can no longer tackle economic problems 
of airline operations without giving full 
consideration to their effect on political 
issues (AW Oct. 7. p. 47). 

The surprise blast against apartheid in 
South Africa and colonials in Angora bv 
O, I. Dafe of WAAC of Nigeria not 
only disrupted the complacency and for- 
mality that normally distinguishes these 
meetings but sidetracked other problems 
that should have and could have been 
tackled during the sessions. It came fol- 
lowing the plenary session during the 
first closed business meeting. 

African Resolution 

Immediately after the report of the 
executive committee had been read and 
adopted by the delegates, Dafe intro- 
duced a resolution proposing that "na- 
tional carriers of the Republic of South 
Africa and Portugal be excluded from 
the committees and other policy-making 
bodies of IATA until such time as their 
national policy is acceptable to the 
family of nations as attested by that 
great body, the United Nations.” 

On the fourth day. 31 nations 
walked out of the session protesting 
inclusion of South African Airways on 
the ballot for election to the legal com- 
mittee. After South African was elec- 
ted. the dissidents returned. They in- 
cluded all African national carriers ex- 
cept those from Ethiopia and South 
Africa, the Far and Middle East bloc 
except Air-India. East European Com- 
munist carriers and Cuba. Ethiopia told 
the group it would stay out of respect 
to procedural functions of the confer- 

Majority of African carriers protest- 
ing are newly organized and have only 
recently become members of IATA. As 
of late last week Africans appeared to 
feel that they had made their point with 
the temporary boycott of the meeting 
and gave no indications that they 
would make further active protests on 


the discrimination issue. 

Lobbyists tried to point out to the 
Africans that an IATA meeting was the 
wrong place to introduce racial and 
colonial issues. They argued that dele- 
gates to the meeting should be con- 
cerned only with the commercial aspects 
of aviation and that political matters 
belonged in political arenas. 

Dafe could not agree and said: “We 
must place the issues of national mor- 
ality ahead of commercial interest." 

He noted that national African car- 
rieis are, “to a limited extent,” instru- 
ments of a national policy, lie added 
that IATA members should follow the 
basic precepts of society, politics and 
economics in IATA activities. 

Two Factions 

IATA delegates thus were split into 
factions— those sympathizing with the 
African position (and their number is 
riot small) on grounds that politics and 
economics are closely interwoven and 
those who believe that air travel is 
nothing more than a hard-headed busi- 
ness, completely divorced from politics. 

The rift is so wide that it threatens 
to weaken IATA for many months to 
come, if not permanently. 

The real significance behind the 
African fracas is the question raised over 
the ability of IATA to achieve the goals 
is has set for itself. Generally, it is 
agreed that such committees as the 
traffic conference and the technical com- 
mittee are indispensable tools in the 
development of air transportation but a 
number of delegates, several of them 
holding top positions, wondered how 
valuable the general meeting was to the 
functions of these committees. 

One delegate asked: “How can we 
handle the African issue here if we 
can't resolve such industry problems as 
rates and fare breaches or the super- 
sonic transport?" 

Committee reports were brief and 
omitted details so that their adoption 
by the delegates was perfunctory and 
meaningless. The technical committee 
report stressed the number of times the 
committee had convened during the last 
year and the volume of work entailed 
on such complex subjects as the "in- 
tricacies of the organization of a high 
density traffic pattern." 

Only reference made in the report 
to the CAB action on the Chandler 
North Atlantic fares was this statement: 
"The agreement regarding the round 
trip fares has encountered criticism.” 

It was learned that the CAB has 
agreed to the basic one-way economy 
fare of S210 proposed at Salzburg. It 
probably will be adopted, since the 
U. S. now holds the upper hand on this 


issue, but not without deep-seated re- 
sentment by a number of carriers. 

One delegate charged that the heavy- 
handed action of the U.S. would de- 
press industry revenues next year. An- 
other enlarged upon this view by stating 
his belief that the U. S. airlines were 
behind the CAB demand for a lower 

11c explained that smaller carriers 
were limited in the capacity they can 
provide on the North Atlantic because 
of small fleets and lack of capital to 

The delegate added that the two 
largest U.S. carriers could easily in- 
crease capacity to absorb increased 
traffic resulting from the lower fares and, 
thus, overwhelm competition offered by 

Questions on the value of the meet- 
ing are pinpointed by the annual re- 
ports on the industry presented each 
year by Sir William Hildred. director 
general of IATA. Inevitably, these re- 
ports contain sound advice and carefully 
document current problems facing the 
industry with firm suggestions as to how 
they can be resolved. 

But action seldom follows the re- 
ports. Last year at Dublin. Hildred 
called for lower fares, urged caution in 
the introduction of the SST and called 
for stronger enforcement practices. 
Continuing Problems 

North Atlantic fares were boosted at 
Chandler, development of the SST gath- 
ered momentum during the vear and 
breaches, while slightly arrested, were 
still a major problem throughout the 
industry. 

Each year, the chairman of the traf- 
fic conference pleads with delegates for 
more cooperation, but to little avail. 
Tli is year's chairman. Sergio Aldunatc, 
told delegates: 

”1 am compelled therefore to plead 
again with the presidents and top level 
managements of members to instruct 
their representatives at traffic confer- 
ence meetings. ... to abandon such [de- 
laying] tactics which I think no longer 
impress vour competitors around the 

"With fare agreements extended to 
a two-year period of effectiveness, the 
traffic conference s composite meetings 
will become more and more complex, 
while more and more items will keep on 
fattening the agenda to a point where 
not even six or seven weeks of time will 
enable us to dispose satisfactorily of all 
problems. With such a dark forecast, 
only a positive spirit to negotiate or com- 
promise. when necessary, will present 
the conference machinery . . . from be- 
coming inadequate or inoperative.” 
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Ask the man 
up front 
why he prefers 

the Gulfstream... ....... then ask 

the man in back 


He'll tell you straight out the Grumman Gulfstream is a 
"pilot's airplane," a dream to fly. Its exceptional climb 
and cruise speed is made possible by linking world-proven 
Rolls-Royce engines with an airframe developed by a com- 
pany that has built more than 25,000 aircraft of all types. 
Short takeoff and landing capabilities permit the Gulf- 
stream to use many smaller fields. Coast-to-coast nonstop 
flights are possible with additional internal fuel. These 
are the kind of things a pilot looks for in an airplane. So 
they (the pilots) designed the Gulfstream that way. 

GRUMMAN 

For demonstrations contact: Atlantic Aviation, Wilmington, Delaware 


The Gulfstream owner finds the airplane an ideal office be- 
tween offices. Relaxing to fly in, functional to work in, it 
serves as an additional tool of industry. When business 
says "go,” theairplane is ready because it needs noground 
handling equipment. Steady pressurization at 25,000 feet 
maintains an^air-conditioned cabin altitude of 5,000 feet, 
permitting operation above weather and most traffic. And, 
the Gulfstream can utilize some 1,500 airports in the U. S. 
and Canada. That's why more than 100 Gulfstreams are in 
operation today for business and government. 



AIRCRAFT ENGINEERING CORPORATION. Bethpage, Long Island, New York 

Pacific Airmotive, Burbank, California • Timmins Aviation, Montreal, Canada 


CAB Rejects Northeast Renewal 
In 3-2 Decision on Florida Route 


By James R. Ashlock 

New York— Civil Aeronautics Board 
last week rejected for the second time 
a renewal of Northeast Airline's route 
to Florida (AW Sept. TO, p. 43). 

In a 3-2 decision, the Board told 
Northeast its authorization would ex- 
pire Nos-. 1 5. This was a month's ex- 
tension of the expiration date set in the 
CAB's original rejection of the route 
renewal on Aug. 1 5. 

Northeast, however, has started court 
action which is expected to extend the 
Nov. 15 date. It also may guarantee 

Apr. 30. 1964. 

Before the U. S. Court of Appeals in 
Boston, Northeast on Oct. 4 asked for 
a reversal of the CAB action. It also 
requested court permission to continue 
on the Florida route until Apr. 30. 
allowing time for the court processes. 
It the court grants the request. North- 
east cannot be forced off the route until 
a final court decision is reached, legal 
spokesmen say. 

Considering the time required for 
court procedures, and also the fact that 
the Boston court does not meet on a 
year-around basis. Northeast is virtually 
assured of staying on tire route through 
the peak winter travel season. 

The airline has continued to sell win- 
ter business despite the CAB's Aug. 1 5 
decision. Its group travel volume for the 
last half of 1963 is up 25% over the 
same period last year, guaranteeing ap- 
proximately S2 50,000 in promotional 
fares in addition to regular revenues. 

The airline, however, is entering the 
winter season with less aircraft than it 
had last year. The present fleet consists 
of four Convair 880s. six- DC-3s and 1 5 
DC-6Bs. Last year. Northeast had six 
880s and nine Viscounts, but reposses- 
sion by creditors has diminished the tur- 
bine fleet to the four 880s. 

Irving Trust Co. of New York served 
as trustee for Vickers in an auction sale 
of the Viscounts at Boston Oct. 5. Two 
of the aircraft were sold at that time, 
one to Hawaiian Airlines for 5400,000 
and another to John Mecom, a Texas 
oil operator, for $290,000. Ten spare 
Rolls-Royce Dart engines went for 571.- 
000 . 

Other bids were rejected as too low. 
and Irving Trust took the remaining 
seven Viscounts, giving Vickers 52,- 
525,000 as a down payment pending 
their sale. After the auction, one was 
sold to Aloha Airlines for approximately 
5200,000. Prices varied according to the 
accumulated flight time on the aircraft. 

With its four remaining 880s, North- 


east is providing eight round-trips daily 
linking Boston, New York. Philadelphia. 
Tampa, Fort Lauderdale, Jacksonville 
and Miami. Only one DC-6B, a daily 
coach service, is flying to Florida. 

The latest CAB rejection of North- 
east's route saw Chan Gurney, Whit- 
ney Gillilland and Chairman Alan S. 
Boyd voting together against Robert T. 
Murphy and G. Joseph Minetti. 

Congressional reaction to the vote 
came quickly, indicating that the CAB, 
and Boyd in particular, will continue to 
be the target of political pressure in the 
Northeast matter (AW Sept. 23, p. 42). 

Sen. Norris Cotton (R.-N. M.) said 
that CAB personnel would be called 
before the Senate aviation subcommit- 
tee for questioning. Sen. A. S. Mon- 
ronev (D.-Okla.) will be chairman of 
the closed-door session. 

Cotton said he was disturbed at the 
"amazing haste" with which the CAB 
denied the route. He said the decision 


Washington— Federal Aviation Agen- 
cy’s SSI 5-million budget request for 
Fiscal 1964 was trimmed S64.5 million 
in a report last week by the House 
Appropriations Committee, which crit- 
icized the agency for its budget and 
manpower growth. The committee did, 
however, approve 560 million to begin 
development of the supersonic transport 
(see p. 39). 

The committee approved a total 
budget of 5750.6 million, 525.2 million 
less than FAA’s current appropriation 
of S775.8 million. 

In making the various budget reduc- 
tions. most of which came in the opera- 
tions, facilities and research and de- 
velopment areas, the committee said, 
"there is no desire to restrict essential 
activities or endanger safety, but this 
agency consistently has received sub- 
stantial increases in recent years and it 

FAA's S545. 5-million request foi 
operation of air traffic control and other 
facilities was reduced 529.7 million to 
S515.7 million. The sum is 526.8 mil- 
lion above the current appropriation. 

The committee paid particular atten- 
tion to FAA's use of manpower and 
its practice of adding new jobs on a 
part-year basis, then making them per- 
manent in the following year’s budget 
request. 

Noting that it had often urged the 
agency to cease this practice, the com- 
mittee pointed out that the Fiscal 1964 
budget request included 2,700 positions 


Intercept Under ATC 

Washington-Most flights by Conti- 
nental Air Defense Command (Conad) 
interceptor aircraft seeking to make con- 
tact with unidentified aircraft will be con- 
trolled by the Federal Aviation Agency, 
beginning Feb. 1. 

FAA last week defined procedures for 
common control that will apply to most 
flights. It left room, however, for com- 
plete Conad control under certain high- 

In the past. Conad has performed its 

number of reported ncar-missc/ with 
commercial airliners and other aircraft. 

The new system, which will take ef- 
fect Feb. 1, will place air defense activi- 
ties under FAA instrument flight rules 

(IFR). 


"virtually puts a major airline out of 
business and threatens New England 

“If the CAB persists in killing off 
Northeast and then certificates sonic 
other carrier,” Cotton said, "I'll search 
to the bottom of this." 


in this category. Since many of these 
jobs are filled at different times during 
the year, only part of their total annual 
salary cost should be allowed, the com- 

Dulles International Airport and the 
mobile lounge fleet also came under 
fire from the committee, which rejected 
FAA's request for 51.7 million to pur- 
chase seven additional mobile lounges. 

"Now the cost ought to be reduced. 
Instead, the contractor wants to increase 
the price. If the cost cannot be re- 
duced by a substantial amount, namely 
one-third to one-fourth, then the com- 
mittee urges the administrator to give 
consideration to changing contractors 
or buying a less expensive vehicle for 
future needs.” 

The committee approved $3.8 million 
for operation and maintenance of the 
airport, a reduction of 5527,000 from 
the budget request. 

FAA’s request for S50 million for re- 
search and development was pared to 
535 million by the committee, which 
noted that "substantial sums" had been 
spent for this purpose in the past and 
the approved amount should be ade- 
quate for 1964. 

Facilities and equipment, the most 
costly item in the FAA budget next to 
operations, was granted $110 million 
with a notation that the committee ap- 
proved only 55 million of 510 million 
sought for modernization of the Na- 
tional Aviation Facilities Experimental 
Test Center at Atlantic City, N. J. 


FAA Funds Cut by $64.5 Million 


AVIATION WEEK & SPACE TECHNOLOGY, Oclc 




Some SAABs don’t fly. But they have the 
same solid engineering as the ones that do. 


Svenska Aeroplan Aktiebolaget (Swedish Aircraft Company, Ltd.) designs 
and builds all kinds of SAABs. Some, like the new Viggen Mach 2 fighter 
shown above, incorporate the world's most advanced aeronautical 
engineering techniques. Others race all over the roads of Scandinavia 
(for which they were designed), Europe (where they win rallies), and 
America (where scientifically enlightened people fall in love with them). 

There's nothing strange about that. People who appreciate engineer- 
ing quality will recognize that SAAB is subject to all the disciplines of 
aeronautical engineering: extreme, not ordinary reliability . . . abundant 
safety . . . and thoroughly proved performance. In a car, very refreshing. 

Take a 1964 SAAB 96. It has a 3-cylinder, 2-stroke engine* with only 
7 basic moving parts. A modified one hit 103.56 mph at the Bonneville 
Nationals. Strange. And amazing. A SAAB has front-wheel drive: solid 
traction and road-holding, plus near-perfect weight distribution. It has 
an almost uncrushable unitized body with reinforced steel columns 
front and rear, 18- to 20-gauge body steel, and a new supersafe braking 
system (dual independent master cylinders with hydraulic lines that 
diagonally connect front and rear wheels). SAAB also has an aerodynamic 
shape with no corners or sharp edges: it's almost a wing on wheels. If 
you're looking for sound engineering in your next car, see your SAAB 
dealer soon. He sells one of the world's best engineered cars. Only 
$1895 P.O.E. ’Enstne, .„n S n,, SS ,on . u ,o, 2 o, 24.000 mtoi. 




SHORTLINES 


► Allegheny Airlines lias signed a con- 
tract to use Eastern Air Lines' computer 
center at Charlotte, i\. C-, as an instant 
reservation information and com- 
munications system. Eastern’s com- 
puter will be linked by telephone to 
Allegheny's reservation center at Pitts- 
burgh for daily use by the end of next 
month. Under a similar agreement, 
Mohawk Airlines began using the 


► American Airlines traffic in September 
increased 12% over the same month 
last year. The airline recorded 641.5 
million revenue passenger miles for the 
month, and liad a nine-month total of 
5.4 billion revenue passenger miles. 

► Braniff Airways will begin its first jet 
service between Houston, Tex., and 
Balboa, C.Z., Republic of Panama, on 
Oct. 27. The airline has also applied 
to the Civil Aeronautics Board for non- 
stop rights between Bogota, Colombia 
and Miami. 

► British Overseas Airways Corp. reports 
a continued upswing in traffic with a 
60% world-wide load factor for the 
period Aug. lS-Scpt. 14. Traffic in and 
out of Britain in the period was 65.400 
passengers, a 13% gain over the same 
period of last year. 

► Continental Air Lines will begin 
transferring 12 Texas and New Mexico 
cities to the route System of Trans- 
Texas Airways this week. Termination 
of the trunk service at these points will 
end Continental’s piston operations in 
the Southwest. The points include 
Temple, Waco, College Station. Abi- 
lene, Big Spring. Austin and San 
Angelo in Texas, and Clovis, Santa Fe. 
Hobbs, Roswell and Carlsbad in New 
Mexico. 

► Federal Aviation Agency tabulations 
show a heavy increase in the number of 
U. S. airports during the past year. By 
the end of 1962, there was a total of 
8,062 civil and joint-use airports, sea- 
plane bases and heliports listed by FAA 
in the fifty states— a net increase of 347 
over the previous year. 


► Pan American World Airways has 
leased 50 interline service containers 
from the air cargo systems division of 
the Fruehauf Trailer Co. of Detroit in 
a program aimed at the use of standard 
containers in the airfreight industry'. 
Containers will be registered with the 
International Air Transport Assn, and 
listed with all IATA carriers. 
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AIRLINE OBSERVER 

► Douglas Aircraft Co. may announce an additional order for the short 
range DC-9 by the end of this month. Firm orders announced to date include 
1 5 for Delta Air Lines and three for Bonanza Air Lines, with matching 
options. Project is on schedule with the first flight set for March, 1965. 

► Communist China, with a potential opening to the west through the 
recent bilateral air transport agreement with Pakistan (AW Sept. 2, p. 31; 
Sept. 9, p. 39) is showing renewed interest in the Sud Caravellc medium- 
range jet transport, and talks have been resumed between Chinese govern- 
ment representatives and officials of the French manufacturer. 

► Civil Aeronautics Board is optimistic that traffic growth at Chicago’s 
O'Hare International Airport will eventually force the reactivation of Mid- 
way Airport. Recent CAB examiner's decision recommending temporary 
renewal of authority for Chicago Helicopter Airways emphasized this point. 
Municipal officials have also been working on a plan to refurbish Midway, 
with an eye to transferring all piston engine aircraft sendee there. Residents 
of the Midway area support the idea. 

► Boeing Co. is installing sensors in the 727 fuel tanks to cut off fuel 
release after minimum level is reached, to prevent inadvertent complete 
release of all fuel and to maintain sufficient fuel to make emergency landings. 

► El Al, the Israeli carrier, plans to expand its route system northward to 
the Scandinavian countries. Delegation of El Al and Israeli government 
officials have been negotiating in Copenhagen on proposed new service. 

► Federal Aviation Agency is scheduled to unveil this week a new device 
designed to detect bombs that might be carried aboard aircraft. Tests will 
be conducted at Dulles International Airport near Washington, D. C. for 
two weeks on the experimental device, after which it will be returned to its 
inventors at Catholic University for further refinement. 

► Honduras has added to the complex of Latin American airlines by approv- 
ing the operations of Maya Airways. First national flight of the new airline 
was made last month from San Pedro Sula to Belize and Merida in Yucatan. 
Mexico. 

► Design for a commercial version of the Franco-German C.160 Transall 
twin-turboprop transport is scheduled for completion in six months. Despite 
reports that Gcnnany might drop the Transall in favor of the Lockheed 
C-130, funding for 110 Transalls is in the German 1964 defense ministry 
budget, and France has funding for 50 in its 1964 military budget. 

► I lawker Siddeley is nearing the finish of a 200-hr. route proving test on 
its Trident 3 turbojet airliner with a 20,000-mi. tour to the Far East. The 
aircraft recently completed tropical trials at Khartoum, Aden. Madrid and 
Cairo, and is scheduled next month for final route work over the British 
European Airways system in Europe and the Mediterranean. 

► Aeroflot, the Soviet-owned flag carrier, is occasionally scheduling a third 
daily Tu-114 round trip on the 4,350-mi. Moscow-Khabarovsk route, ena- 
bling the four-engine turboprop to handle more than 1,000 passengers on the 
non-stop, trans-Siberian ran on some days. Despite widespread publicity, 
however, the Tu-114s are operated regularly only on this domestic route 
and still handle less than 1% of Aeroflot’s passengers. 

► Russia has added the twin turboprop An-24 transport to Aeroflot’s domestic 
fleet. The 44-passenger aircraft, designed for maximum comfort, is 
equipped with sound boxes in the cabin to enable passengers to speak in 
their normal voices. The aircraft is capable of landing on dirt runways 
and has a cruising speed of 310 mph. 

► Watch for British Ministry of Aviation to select Stansted Airport as the 
official third London area airport, joining London-Heatlirow and Gatwick. 
A group has been studying new sites for nearly two years. 
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The Ansco Family ofLinatrace Oscillograph Recording Papers 


High writing speeds or low— GAF Ansco has 
a complete line of Linatrace® papers with 
emulsion speeds and paper weights to meet 
every recording application. And they fit all 
standard closed magazine recorders! 

Ansco Linatrace papers give extremely 
high contrast trace lines . . . enable data re- 
duction personnel to make fast and accurate 
readouts of multi-tracings. What’s more, re- 
liable dimensional stability minimizes the 
chance of false measurements even under high 
humidity conditions. 


Choose the right Ansco Linatrace paper to 
suit your recording application: 

R-4 Medium Speed • A-3 & A-4 High Speed 
N-3 Extra High Speed 

Ask your Ansco industrial representative 
for full details. Or write: General Aniline & 
Film Corp., Dept JT, Binghamton, N. Y. 


^fl Ansco 
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Lebanese Airways Seeking Jets 
To Maintain Competitive Status 


Beimt, Lebanon— Lebanese Interna- 
tional Airways, struggling to break into 
the black this year for the first time 
in its 1 3 years of existence, is searching 
for jet equipment that could make it 
an effective competitor over its route 
structure into Europe. 

A small, family-owned scheduled 
airline that currently is seeking full 
membership in the International Air 
Transport Assn., Lebanese Airways now 
finds itself in the position of a carrier 
adequately equipped for regional oper- 
ations but with money-draining Euro- 
pean obligations that it feels it must 
fulfill. 

"At this stage, the European routes 
are becoming something that gives us 
mostly prestige." according to the car- 
rier's president, Carlos Arida. "We 
hope," he said, "that this will change 
when we get a jet.” 

Jet Competition 

Arida, who still feels that his firm 
will show "substantial profits" for 1963. 
said that jet competition from the 
larger scheduled carriers made little 
impact before this year, with Lebanese 
Airways gaining its share of traffic 
through the attraction of the lower 
fares offered by the carrier’s Douglas 
DC-7 service. But now. he adds, "peo- 
ple seem to be willing to pay the higher 
price in order to get there sooner." 

A jet transport, as an example of the 
time differential, can make the Bcirut- 
Paris flight in approximately 4J hr., 
while it takes a Lebanese DC-7 6 hr. 
40 min. to cover the same distance. 

Arida feels that Lebanese Airways 
requires a minimum of one and pos- 
sibly two jet transports in the Convair 
990 or 880 category and says arrange- 
ments for financing such a purchase are 
nearing completion. He hopes to buy 
the aircraft in partnership with another 
Middle Eastern carrier— probably Ku- 
wait Airways— but indicates that he will 

990 Purchase 

Negotiations for a 990 purchase have 
been conducted between Lebanese Air- 
ways and Convair-Gencral Dynamics 
officials. If the equipment should be- 
come available to the carrier, it will 
be serviced in Zurich by Swissair on 
a contract basis. 

In this event, the Lebanese carrier 
also would exercise its now-donnant 
traffic rights into the Swiss city in 
order to avoid the necessity of regular 
non-revenue diversions to and from Zu- 
rich whenever maintenance or overhaul 
services are required. 


The 990 also would be used to com- 
pete over the present routes to Milan 
and Paris in Europe and to Baghdad 
and Teheran in the Middle East. These 
points are now being served on a twice- 
a-week basis. Frequencies would be 
increased with the appearance of a 
medium-range jet since all four of the 
carrier’s DC-7s would be retained in 

Feeling the pinch from his jet com- 
petition, Arida would like to see de- 
livery of the 990 before the end of 
the year. U. S. pilots already experi- 
enced on the aircraft would be hired in 
order to push it into almost immediate 
service, bypassing the time-consuming 
necessity of retraining the airline's pis- 

Such pilots would |oin an all-Aincri- 
can flight deck and maintenance staff, 
which has been recruited by the air- 
line over the past several vears. 

Aside from the Baghdad-Teheran run. 
other Middle Eastern routes maintained 
on a scheduled basis by Lebanese Air- 
ways include a five-times-a-week round- 
trip service from Beirut to Kuwait 
plus a once-a-week flight to Doha and 
Bahrein. Saudi Arabia. 

The Middle East network, over 
which a substantial cargo business is 
maintained, is the one to which Arida 
is looking primarily for his projected 
"substantial profits" this year. 

Over-all, revenue — passenger and 
cargo-for 1962 totaled S2.6 million, 
the best results yet, and a figure de- 
scribed by the Lebanese carrier's presi- 
dent as one that “roughly represents 
our breakeven point." For this year, 
lie predicts an increase of approxi- 
mately 50% over the total of 24,000 
passengers carried in 1962. 


Cargo revenue also is on the upgrade. 
Unlike the larger carriers within the 
Middle East, who find the uneven flow 
of freight from West to East a gen- 
erally unprofitable undertaking, the 
carrier has come to depend upon it. 
Of the total revenue gained from the 
airline's European operation, about 
40% comes directly from freight, ac- 
cording to Arida. 

In recognition of this, the carrier's 
DC-7s. which carry a normal comple- 
ment of 99 passengers, can be recon- 
figured to convert the forward com- 
partment to freight, and this is more 
often done than not in the flights from 
Europe. Major commodities ferried 
into the Middle East include textiles, 
finished clothing, phannaccutical ma- 
terials. and radios. The reverse flow 
to Europe consists primarily of fresh 
fruit, caviar from Iran and precious 
metals. Silver is a very big item, Arida 

Group Tours 

While most of its traffic within the 
Middle East is still business travel, par- 
ticularly Western oil company employ es 
commuting between Beirut and the 
nearest points to their desert drilling 
sites, Lebanese Airways is placing more 
and more emphasis upon group tours, 
where, competitively, its present lack 
of jet equipment is less of a disadvan- 

Thc carrier estimates that such tours 
now account for 35% of its annual pas- 

For scheduled service between 
Europe and Beirut, the carrier has 
asked the governments concerned for 
permission to offer a B-class fare for its 
DC-7 operation, reducing round-trip 
rates by approximately 20% below 
standard IATA piston fares established 
for the area. No approvals have been 
forthcoming thus far. and this is one 
of the prime reasons behind the car- 
rier’s desire for active membership 
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In the 24 days following its maiden flight, the BAC 
One-Eleven completed its 30 hours preliminary gen- 
eral assessment in 19 flights without modification 
or major adjustment of the aircraft or its systems. 



Flapless take-offs and landings 
Engine shut down and relighting in flight 
Landings with and without thrust reversers 
Normal and free fall undercarriage operation 

Auxiliary Power Unit (used for all engine starts) shut down and re-lit in flight 
Single engine landings 

Additional tests on air conditioning, pressurisation, airframe, 
and engine anti-icing, electrical system and constant speed drive 

WORLD LEADERSHIP WITH THE imiEBE^EWlMH BRITISH AIRCRAFT CORPORATION 

POWERED BY ROLLS-ROYCE SPEY TURBOFAN ENGINES ONE HUNDRED PALL MALL LONDON SW1 ENGLAND 


Ordered by BRITISH UNITED AIRWAYS • BRANIFF INTERNATIONAL AIRWAYS • MOHAWK AIRLINES • KUWAIT AIRWAYS • CENTRAL AFRICAN AIRWAYS ■ AER LINGUS IRISH INTERNATIONAL AIRLINES • AMERICAN AIRLINES 
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nominal, dehydrate to 25 ppm -when you want to, where you 
want to. Capacities from 5 to 30 gpm. Cleans practically all 
fuels, solvents and fluids including MIL-H-5606, Skydrol, 
Oronite. Porta De-Con quickly pays for itself in fluid saved, 
and improved performance. Write or call today for specifications. 

PORTA OE-CON users include Lockheed. USAF, Comalr, Boeing, IBM, U.S. Navy, American Brake Shoe. Bendis 


Swiss Electro Instruments 


NEW SERVOS AND AC 


SUPPLIES UPGRADE 



GYRO TESTING! 

SIS !;• 

J 


Five New Solid Slate Products, tor use in gyro test stations, give test engi- 
neers complete freedom from the delays and costs involved in assembling 
tailored to individual specifications. Delivery within 45 days. 

Gyro Table Servo (Model 1018) ... for controlling table position during gyro 
drift measurements . . . includes high power output stage. Requires no 
motor-generator set. Frequency range — 400 to 10 kc — accommodates wide 
range of gyros. Static stiffness — 2000 to 5000 ft/lb/m rad — results in high 
performance. Compensation selector stabilizes servo for gyro time constants 


Tumble Servo (Model 103) ... for closing loop around integrating gyro during 
tumble or static tests . . . features chopper stabilized DC amplifier for high 
gain and low drift. 

PIGA Servo (Model 102) ... for use in testing 16 and 25 PIGA accelerometers 
. . . has dissipation-limited all-transistor circuitry for maximum reliability. 
Gyro Wheel Supply (Model 200A) has amplitude stability of 0.01% for 200 
hours. Used to supply power to 2 or 3 phase gyro wheel motors. 

Microsyn Supply (Model 202A) is an amplitude stabilized AC amplifier for 
exciting microsyn signal generators, resolvers and industosyns. 

Write Today for product bulletins and prices on any or all components . . . 
225 Binney Street, Cambridge, Massachusetts. 



solid state instruments 

subsidiary of KOLLMORGEN 


within IATA. Once this is accom- 
plished. it feels its rate-cut requests 
might receive a more friendly audience 
from the respective government agen- 
cies involved. For any jet operations, 
Arida says the carrier would charge 
standard IATA fares. 

Lebanese International Airways as 
such was incorporated in 1950 by Josef 
Aboujawdck. Major goal was charter 
service to South America and Europe, 
and the available equipment consisted 
of a lone Italian Savoia-Marchetti trans- 

By 1953, the firm had reached a 
point of financial crisis, although inter- 
mittent scheduled passenger service had 
been inaugurated to Kuwait in hopes 
of offsetting the disappointing results 
from the transocean operation. At this 
point. Arida and his brother Alphonse, 
now the carrier’s vice president, stepped 
in with an offer to buy that was 
promptly accepted. "We inherited,” 
Carlos now says, "nothing but debts.” 

Beginning from there, the Arida 
brothers purchased two surplus World 
War 2 Curtiss C-46 Commando trans- 
ports and stabilized the Beirut-Kuwait 
service on a regular three-times-a-week 
round-trip schedule with American 
crews on the flight deck. 

Service was expanded to Doha and 
Bahrein in 1956. and Baghdad and 
Teheran were added in 1957. The 
carrier began its European expansion 
the following year with twice-a-weck 
flights to Milan, Paris, and Brussels, 
the latter a point since dropped. 

Southeast Terminates 
Canaveral Area Flights 

Cape Canaveral— Southeast Airlines, 
Inc., has abandoned— at least tempo- 
rarily— its attempt to establish a profit- 
able third-level service between this 
space center and the major airports of 
Orlando, about 50 mi. inland. 

In terminating the service Sept. 27, 
Southeast President Irving Jones said 
that the public’s response to the air- 
line's service was “a real disappoint- 
ment.” He said that the four daily 
round-trip flights between the Merritt 
Island airport here and Herndon Air- 
port in Orlando averaged about three 
passengers per day. Some flights in the 
service which began Aug. 1 5 (AW Aug. 

1 2. p. 43) flew empty. 

Jones said that another contributing 
factor in the firm’s decision to suspend 
service was the condition of the Mer- 
ritt Island airport— a 4.000-ft.-1ong 
grass strip. During recent heavy rain- 
storms. two of Southeast’s Becchcraft 
D-ISs suffered flap damage from water, 
rocks and mud kicked up during take- 
offs and landings. Mud finally became 
so deep during the height of the rains 
that the field was forced to close down. 
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Radiographs ready to read in 11 minutes 

New— compact— KODAK Industrial X-OMAT Processor, Model B, processes, 

dries and delivers up to 60 14 x 17 KODAK Industrial X-ray Films, Types AA & M, per hour. 


Expose your film. Feed it into this 
new — small size — X-Omat Processor. 
And in 1 1 minutes you get your 
radiograph properly processed, dried 
and ready for reading. 

Vigorous, uniform surface agita- 
tion, regulated solution temperatures, 
precise automatic replenishment 
assure uniform day-after-day per- 
formance consistency. 


Kodak X-Omat processing speeds 
up material handling. Inspected parts 
can be released more quickly and radio- 
graphic setups can be dismantled 
sooner. You get increased processing 
capacity and you save darkroom space. 

More information plus specifica- 
tions of the Model B X-Omat Processor 
are provided in a new folder. It is 
yours for the asking. Send for your copy. 


EASTMAN KODAK COMPANY 
X-OMAT Center Rochester 4, N.Y. 
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CUTAWAY VIEW of P&W's JT8D gas turbine engine shows placement of accessors- packages along bottom of engine nacelle and 
interior location of major components. They arc: (11 anti-icing air discharge ports (2) fan inlet ease (3) first stage fan blades (4) front com- 
pressor blades (5) fan discharge vanes (6) fan discharge intermediate case (7) intermediate ease struts (8) bearing oil nozzle (9) rear com- 
pressor rotor (10) rear rotor lmb (11) diffuser case air manifold (12) fuel nozzle (13) bearing oil nozzle (14) combustion chamber 
(13) combustion chamber inner ease (16-19) first through fourth stage turbine disks and blades (20) exhaust strut (21) bearing heat shield 
(22-25) four turbine stages (26) igniter plug (27) gear box drive bevel gear (28) number one bearing tube connector. 


JT8D Engine Uses Full-Length Fan Duct 


By Donald E. Fink 

East Hartford, Conn.— Design con- 
cept of Pratt & Whitney’s JT8D turbo- 
fan, the company's first engine to em- 
ploy a full length fan duct, will meet 
the test of operational use next spring 
when the Boeing 727 medium-range 
transport enters regular commercial 

Federal Aviation Agency certification 
of the engine was obtained with the first 
Boeing 727 flights earlier this year (AW 
Feb. 18, p. -45). and delivery of the first 
production engines started soon after- 
ward. A total of 801 engines have been 
sold and 7S prototype and production 
models have been delivered. 

Two Versions 

Two versions of the JT8D have been 
dcvelopcd-thc 14,000-lb. takeoff thrust 
JTSD-1, which will power the 727 and 
Snd Aviation's Caravclle Super B and 
1 OB-1 , and the derated, 1 2,000-lb take- 
off thrust JT8D-5, which will power the 
short-range Douglas DC-9. 

The JTSD was developed specifically 
to meet the requirements of the 727 
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design, which called for turbofan power- 
plants to give it better short field capa- 
bilities and lower operating costs. The 
full length fan duct was dictated by the 
engine placement on the transport, 
which has two podded engines mounted 
on the rear of the fuselage and a third 
in the tail between them. 

Pratt & Whitney’s previous turbofan 
designs all exhaust the cold fan air 
through annular exits well forward on 
the engine nacelle. Such an arrange- 
ment could not be adapted to the 727’s 
center engine compartment in the tail 
cone, so Pratt & Whitney went to the 
full length duct. This design also gives 
the engine a single exhaust port and im- 
proves its thrust reversal characteristics, 
which arc important for the 727’s 
short field operations. 

The JT8D design was aimed at the 
short- to medium-range transport mar- 
ket from the beginning, according to 
company engineers, and was not devel- 
oped from a military design as the com- 
pany’s previous commercial engines have 
been. The company has invested about 
S75 million in the development. 

The JTSD draws heavily on design 


lessons learned with the JT3 series en- 
gines— direct derivatives of the J57 en- 
gine— and uses the same basic split com- 
pressor, high-compression design first 
developed in the J57- 

The JTSD is 122.5 m. long and has a 
frontal diameter of 42.5 in. Its drv 
weight is 2,994 lb., and it has a thrust- 
to-weight ratio of 4.6S-.1 in the Boeing 
727 configuration. 

Blade Clearance 

A blade clearance problem was en- 
countered in the compressor section 
during early flight testing with the 727, 
when the titanium blades flexed under 
the loads imposed on them during 
power stalls and struck the stator vanes. 
This was corrected by increasing the 
blade clearance to allow for greater 
blade deflection. 

The engine has a 1 3-stage compres- 
sor, consisting of a six-stage low-speed 
unit and a seven-stage high-speed unit. 
The fan portion comprises the first two 
stages of the low-speed unit. The pri- 
mary airstream leaving tile fan stages 
passes through the last four stages of 
the low-speed unit and on into the en- 
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EXPLODED VIEW OF THE JT8D labyrinth seal shows the three stages which govern air- 
flow to the bearing. Smaller ring (right), closest to the bearing, is pressurized by air ducted 

blocks oil leakage. Hot compressor discharge air can reach the bearing only through the 
third seal stage (left), but is blocked at the second stage by the pressurized airflow from the 
first stage and is vented out to the fan duct through the nozzle in the seal housing. The 
JT8D currently uses labyrinth seals in the number one, two, three and four bearing loca- 
tions to keep cabin air free of oil contamination. 


ginc The bypass airflow is ducted 
through the full length annular passage 
to the rear of the engine, where it is 
mixed with the hot central core of the 
exhaust gases leaving the turbine sec- 

Airflow Rate 

The airflow is split about evenly, giv- 
ing the engine a bypass ratio of 1.06 in 
the -1 configuration and 1.14 in the 
-5 configuration. The over-all compres- 
sion ratio is 15.8:1 in the -1 and 14.1:1 
in the -5 and the fan duct ratio is 1.9:1 
and 1.75:1 respectively. The airflow 
rate is 316 lb. per sec. in the -1 and 
296 lb. per sec. in the -5. 

The full length fan duct gives the 
JTSD a smooth outer nacelle shell, 
which differs from that of previous 
Pratt & Whitney engines, all of which 
have what company engineers call the 
“wasp waist." The inner fan duct wall 
is streamlined and aerodynamically effi- 
cient. Insulating air spaces have been 
provided between it and the engine’s 
hot section, to prevent excessive con- 
vective cooling by the airflow. 

Cooling Effect 

The cooling effect of the fan airflow 
is used, however, to carry off a major 
portion of the heat which normally 
soaks through the nacelle. This mini- 
mizes nacelle heat build-up and also re- 
duces the requirement for cooling the 
engine accessory packages. 

The JTSD's hot section consists of 
nine annular burner cans, a three-stage 
low pressure turbine unit and a single- 
stage high pressure unit. The burner 
cans are of high nickel-chromium- 
molybdnenum alloy and have chrome- 


carbide surfacing on wear points, such 
as swirlers and fuel nozzle nuts. 

Each can has only one fuel nozzle in- 
stead of the multiple nozzle arrange- 
ments normally used in Pratt & Whit- 
ney engines. The reduction in nozzles 
was possible because the JT8D cans are 
smaller and have improved aerodynamic 
mixing qualities. 

The improved efficiency of the JT8D 
burner can is the result of a gradual de- 
velopment effort, but stems directly 
from lessons learned with the J52 en- 
gine, company engineers said. Cooling 


air deflectors are used to duct lower 
temperature air along the inner wall of 
the combustion chamber downstream of 
the cross-over tubes. This airflow pro- 
vides an insulating layer along the inner 
wall and also assists in the can’s mixing 
action. 

The single-stage high pressure tur- 
bine unit drives the seven-stage high- 
speed compressor, and the three-stage 
low pressure turbine drives the six-stage 
low speed compressor. Die first-stage 
turbine nozzle guide vanes are a cobalt- 
base alloy, coated with diffused alumi- 
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EVERYTHING 

UNDER 

CONTROL 


Hamilton Standard’s development of air inlet controls for high Mach 
aircraft like the F-lll is based on years of experience acquired in 
design and production of more than 35,000 hydromechanical main and 
afterburner fuel controls for turbine engines. 

Air inlet control systems developed by Hamilton Standard auto- 
matically position bypass doors and vary inlet duct geometry to provide 
maximum practical pressure recovery with minimum drag losses. 
Pneumatic-mechanical pressure-sensing and computing devices, along 
with high-performance valving, combine to achieve dramatic state-of- 
the-art improvement in pressure-ratio sensing. 

Diversified experience in hydraulics, pneumatics, mechanics, elec- 
tronics, and packaging gives Hamilton Standard fuel and air inlet 
controls a built-in reliability bonus unmatched in the industry. 



Hamilton 

Standard" 


Pratt & Whitney JT8D Specifications 



num coating developed by Pratt & 
Whitney. The coating, which also is 
applied to the turbine blades, reduces 
oxidation and erosion. 

The turbine blades are fabricated 
from a high-nickel alloy which is tai- 
lored to meet company specifications. 
The alloy has higher strength and creep 
resistant qualities than previous blade 
materials used, company engineers 
said, and the aluminum coating has sig- 
nificantly increased blade lifetime. The 
coating now is being applied to blades 
in the company’s entire engine line. 

'Die JT8D rotor is the traditional 
Pratt & Whitney design and consists 
of a series of rigid cylinders held to- 
gether bv tic bolts. Two new features, 
which arc aimed at reducing oil con- 
sumption, have been incorporated in 
the engine. These are labyrinth seals— 
non-contacting-which are used in the 
compressor section, and bearing heat 
shields, which prevent high heat trans- 
fer into the engine oil flow. 

Labyrinth Seals 

The labyrinth seals, which arc used 
in place of contact carbon seals, have a 
series of vented stages, each with knife- 
like blades turning within close toler- 
ances of the outer edges of the seal. 
The JT8D seals are three-stage units, 
with the inner stage, nearest the 
bearing, pressurized by cooler air from 
an earlier compressor stage. This air 
enters the bearing compartment, but 
also is drawn back through the middle 
seal stage to a vent which leads out to 
the fan duct. 

The higher pressure, higher temper- 
ature discharge air from the compressor 
can get to the bearing only by flowing 
through the middle stage of the seal, 
but it is blocked there by the pressur- 
ized air from the first stage and is 
pushed out through the vent to the 
fan duct. 


Oil is prevented from escaping from 
the seal by the pressurized air flowing 
into the bearing compartment from the 
first stage. 

This air is then passed through 
the breather system, where any oil 
it has picked up is removed. Pres- 
surizing and venting the labyrinth seals 
further provides an internal airflow 
which cools the seal elements and re- 
sults in lower oil temperature and 
longer bearing lifetimes, P&W says. 


Heat Shields 

Transfer of heat to the oil is further 
minimized by the installation of sheet- 
metal head shields around bearings and 
the use of glass fiber mat insulation on 
oil line sections which run through 
areas where temperatures are high 
enough to cause oil deterioration. 

The JT8D was designed with mul- 
tiple engine mountings, since it must 
be interchangeable in the 727’s right, 
left and center engine positions. This 
necessitated reducing the size of the 
accessory packages and locating them 
beneath the forward portion of the 
fan duct, to keep both sides and the 
toP) °f] tlie c !’S lne nacelle clear for the 

Repackaging the accessories effected 
a reduction in the over-all engine diam- 
eter, made the units more accessible for 
maintenance and improved their relia- 
bility by eliminating much of the 
plumbing. 

The fuel pump and fuel control unit, 
for example, were combined into one 
package, connected by internal passages 
instead of fuel lines, and mounted di- 
rectly on the accessory gear box. 

This same concept "was used with the 
engine oil tank, which was mounted 
directly on the accessory gear box and 
connected to the gear box by internal 
oil passages. 

The JT8D ignition system also was 
made more compact by combining the 
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your 


NUMERICALLY 

CONTROLLED 

machining facility 

The following NUMERICALLY CONTROLLED 
machines have been installed at Fenn and are 
ready to work for you! 

• Pratt & Whitney Keller Machine, Type 
BL 3622. Continuous Path, 3 Spindle, 

3 Dimensional. 

• Giddings & Lewis Numeridrill.Vertical 
Drilling Machine, No. 65-ND-16V. 

• Giddings & Lewis Drilling, Boring, and 
Milling Machine, No. 65-E4-T Table Type. 

• Pratt & Whitney Tape-O-Matic Drilling 
Machines. 

Other important additions to Fenn's extensive, 
ultra modern facilities include: 

• VDF Horizontal Deep Boring Machine, 

Model B3SN, 614 ' diameter bore x 110* 
depth. 

• Blanchard Grinder, 84’ diameter x 30* 

Write for copy of Fenn’s "Facilities for Manu- 
facturing Aerospace Components " and “List of 
Principal Machinery and Equipment." 
AEROSPACE 
PRODUCTS DIVISION 

THE FENN MANUFACTURING COMPANY 

Newington, Connecticut 
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Out beyond the State-of-the-Art,original solutions to the 
formidable new problems of today’s advanced electronic 
systems depend on the effective application of three im- 
portant tools . . . the pencil, the eraser and man’s brain. At 
'Motorola, these factors have been successfully applied to 
the design and development of such major electronic sys- 
tems as the NASA/Goddard Range & Range Rate Satellite 
Tracking Sy stem .. .the Air Force data acquisition and relay- 
ing system at the Edwards AFB high speed flight corridor. . . 
and the RADAS random access, discrete address system. 
If you are interested in participating in these stimulating 
areas of systems research, write today describing your 
background and training in : 


Applit 


lg theory.logic 
tions research 


s applied to both military and non-mili 
yatems and Sub-Systems Desig 
ave design, integrated circuit applici 
ad heat transfer, digital and voice comr 
ad control, telemetry and tracking sysl 
ising and display, ultrareliability des 
ad guidance equipment 
fe are particularly interested in pro 
tperience was obtained, and the ext 
isponsibility. Address information to 
jering at the location of your choice fo 


WE USE BOTH ENDS OF THE PENCIL... 

to solve advanced systems research problems 


technical 


Military Electronics Division 




the many advantages of the 
modularity concept itself plus 
two other major advi 

1. Programing. The D825 

siderably through its comp 
hensive interrupt system; 
completely variable instr 
tion length; its arbitrarily 
locatable data; its program 
lor simplified storage alloca 

neliac, the Navy's sophist 
cated command and control 
language. (The D825 also 
accepts jovial and fortran 
which arc integral parts of its 
oftware complement.) 

2. Reliability. The D825 

• i rigid N, 


Burroughs Corporation 


intermittent-duty starting system and 
the continuous ignition system in a 
single housing. Location of most of 
the units beneath the forward end of 
the nacelle makes them quite accessible 
for maintenance. 

The hot section of the engine is ac- 
cessible through a rear panel of the fan 
duct, which is split horizontally to fa- 
cilitate removal. 

The panel, which carries no structural 
load, is unbolted and removed in top 
and bottom sections. The combustion 
chamber case then slides back, exposing 
the burner cans for inspection or re- 

Once the cans are removed, the rear 
combustion chamber support slides for- 
ward. exposing the turbine inlet guide 


Accessibility also has been stressed in 
the design of the JT8D fan section. 
Disassembly begins with the removal of 
the front accessory drive and the num- 
ber one labyrinth seal. The fan inlet 
case can then be lifted out, followed 
by the first-stage fan hub and blades. 
The front fan case and the second-stage 
fan disc and blade assembly are then 
removed. The last step involves remov- 
ing the fan discharge case, which sepa- 
rates in half to expose the regular com- 
pressor blades. 

Development work on the JTSD 
began early in 1960. Test runs were 
started about a year later and continued 
through mid-1962, when the flight test 
program was begun with a B-45 flying 
testbed. Deliver)' schedule for produc- 
tion engines calls for 30 a month for 
the remainder of 1963, with an increase 
in production rate to 35 a month dur- 
ing 1964. 

Approximately 11,000 full-scale en- 
gine test hours have been accumulated 
on the design, including 3,120 hr. on 
the FAA qualification test schedule and 
5.620 hr. of endurance testing. 

The highest engine time logged so 
far is slightly over 1.600 hr. 

Company engineers expect the first 
FAA time-betwccn-overhaul require- 
ment to be set between 1.S00 and 
2.000 hr., but they hope to achieve a 
maximum TBO rate of 5.000 hr. after 
the engine has undergone long-time 


A military version of the engine will 
be built under license by Svcnska Aero- 
plan Aktiebolaget (SaAb) of Sweden 
for the Mach 2, multiple-purpose Vig- 
gen fighter. The agreement gives SAAB 
full rights to all Pratt & Whitncv de- 
sign information on the engine, with 
the option to make whatever changes 
are required to enable supersonic per- 



“Don’t tell me 
how sophisticated it is... 
Will the damn thing work?” 



The SAAB version will be called the 
JTSD-22. It will employ the basic 
JTSD design, but will have an after- 
burner and higher temperature alloys 
in the compressor section. 


TRW, 
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ABLATION 

For centuries man has known the simple but remarkable facility of a pipe to burn hot yet smoke cool. As a pipe is 
broken in, the char forms a layer of protection for the interior of the pipe— and for the smoker. A far more complex, 
but similar process of protection— ablation— serves our space age. ..safeguarding nose cones against the great 
heat encountered during reentry into the earth's atmosphere ... protecting rocket engines against the heat of 
combustion. ■ Recently, Aerojet’s accomplishments in the field of ablative technology have resulted in a significant 
advance in space propulsion systems. An ablative thrust chamber for the Titan III transtage engine, whose liner 
sheds heat much like a heat shield on a space capsule, has been proved in two consecutive firings totaling almost 9 
minutes. Chamber temperatures exceeded 5, 000°F— higher than the normal melting point of most structural mate- 
rials. ■ This chamber, developed by Aerojet's Structural Materials Division, will free the engine from the need for a 
complex cooling system, making it more reliable, at lower cost. ■ For further information on progress in ablation, write: 


STRUCTURAL MATERIALS DIVISION /«us». CALIFORNIA 
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Cooper Reports on Details of MA-9 Flight 


(Maj. Gordon Cooper made (he final 
Project Mercury night in tlw mission desig- 
nated Mercury Atlas-9 last May 1 5 ( A\v 
May 20. p. 26). Following is his complete 

When the seven of ns came together as a 
group for the first time at Langley Field. 
Va.. in April of 1959. neither we, any of the 
newly created NASA Space Task Group, nor 

roles as Project Mercury astronauts would 
entail. We were unsure how we should 
train lor space [lights, how we would be- 
came familiar with the spacecraft and its 
many systems, or even how the pilot would 
be integrated into these systems. We were 
all starting from scratch, from the ground 
floor in manned space flight. 

Looking back now on more than four years 
of concentrated training. detailed srudv of 
spacecraft systems, attending countless hun- 
dreds of coordination and planning meet- 
ings. participating in hundreds of hours of 
hardware development and checkout, we can 
all recognize that in some cases there would 
have been more efficient ways of doing 
things. However, considering the limited 
knowledge in this space business in the 
spring of 1959. 1 consider it remarkable that 
Project Mercury ran so close to its originally 
planned time schedule. Few programs in the 
history of airplane development ever ran as 
close, and no airplane program ever had so 
many unknowns staring the test operations 
team in the face. 

By correlating all that we have learned in 
the last four years and properly applving it to 
future manned space programs, we should be 
able to increase the efficiency of our next 
program. This application of experience 
will be important because taking the step 
from the successful missions of Project 
Mercury to manned interplanetary flights in- 
volves many stumbling blocks and unknowns. 
These uncertainties must be uncovered and 
solved in a logical manner. 

Adopted Team Concept 

Back in 1959. the pilot was one of the real 
unknowns in space flight. No one could 
really say for certain how a pilot would react 
or how well he could perform in a space 
environment. Partially for this reason and 
because unmanned flights were scheduled as 
part of the development program, the Mer- 
cury spacecraft was designed to perform the 
mission automatical)!'. Manual controls for 
spacecraft control and systems management 
were included primarily as backups to the 
automatic program. From the start of the 
program we encouraged the concept of the 
pilot being a primary part of the overall 
system. Throughout the manned flight 
phase-, this concept has become more and 

While we adopted the team concept dur- 
ing most of our spaceflight training, we were 
icqiiired to be at so many places and cover 
so many areas that each man was assigned a 
specialty area to monitor closely and brief 
the others on periodically. 


“Faith 7” was the name I selected for the 
spacecraft which performed so well for me 
until the electrical problem late in flight. 
I chose this name as being symbolic of my 
firm belief in the entire Mercury team, in 
the spacecraft which had performed so well 
before, and in God. The "7." of course, as 
in the names used by the others before me 
is representative of the original astronaut 
team. I bis flight rqwirt will present a dis- 
cussion of my entire flight experience, but I 
shall attempt to arize the inflight sen- 

sations and observations of the other astro- 

Beginning with the prelaunch activities 
which are so necessary to preparing for the 
mission and concluding with my landing in 
the Pacific after 54 hr. of weightlessness, I 
shall try- to discuss the many experiments 
and systems operation in which each of us 

Preflight, Launch 

Hie period from the time the spacecraft 
arrived at Cape Canaveral until the time it 
was mated with the launch vehicle was the 
period where the pilot and his backup be- 
came completely familiar with the spacecraft 
and all its various systems. We learned all 
the individual idiosyncracics of each system. 
\Vc also became familiar with many of the 
members of the launch crew and learned 
whom to call on for expert advice on each 
system, It was also during this period that 
we had an opportunity to discuss the com- 
ing flight with team members who had 
flown before and take advantage of their 

The preflight phase was used to incorpo- 
rate certain modifications into the space- 
craft and to add some pieces of equipment 
necessary to meet operational requirements. 
Because of the limited usable cockpit space 



MAJ. L. GORDON COOPER, who made the 
last flight in Project Mercury-, recommends 
shorter preflight cockpit time for future 
missions. Cooper said backup pilot could 
perform some pre-flight checks and save 
astronaut’s energies. 


and the even more limited centcr-of-grav- 
ity travel and gross weight of the Mercury 
spacecraft, these configuration changes were 
always a soul-searching problem. Regard- 
less of how they were accomplished, addi- 
tions often resulted in some type of com- 
promise to the pilot’s comfort, freedom of 
movement, and/or operational smoothness. 

The natural tendency was for cvery-one 
to want to improve on existing equipment 
and to add worthwhile experiments that 
could be fitted in. Space flight is so ex- 
pensive that no one wants to waste a single 
second of orbital time. However, we all dis- 
covered that the entire flight is compromised 
when all equipment, all experiments, and 
all the flight plan detail arc not frozen 
early enough to check out each piece ot 
equipment and allow everyone, particularly 
the pilot, to become thoroughly familiar 
with all procedures. 

On all our flights the cockpits have been 
cluttered to the point where the space re- 
maining for the astronaut and the equip- 
ment with which he must work is very lim- 
ited and inefficiently arranged. In most cases 
getting some of the equipment located and 
moved about provided more exercise than 
did the special onboard exercise device. 
Stowage of equipment is a very real prob- 
lem that too often is not given enough 
consideration. 

As the flights lengthened, a detailed 
flight plan and abbreviated checklists for 
experiments and operational procedures be- 
came a real necessity. It is impossible 
for a pilot to remember all the details of 
times, amounts, and so forth, of the many 
experiments and tests to be conducted. 
Proper formats and storage for these items 
had to be developed during the preflight 
preparation periods. 

Integrated Checkout 

Faith 7 passed all the spacecraft tests in 
fine shape and was taken to the launch 
complex to be mated with the Atlas 130D 
launch vehicle. At this time, a buildup 
of integrated launch vehicle and spacecraft 
tests, system by system, was initiated and 
proceeded until the program was culminated 
in a fully integrated simulated flight from 
countdown to recovery with all systems op- 
erating. Tli is series of tests was felt by 
all of ns to be a necessity not only to check 
out all the systems, but to train the launch 
crew, the pilots, and the personnel of the 
worldwide network. 

I believe that we can very readily shorten 
the time that the pilot is in the spacecraft 
prior to launch. I was busy enough with the 
countdown activities that time did not drag, 
but 1 did have time to take a short nap 
during this period. It seems to me that to 
Conserve the pilot's energy it would be de- 
sirable to accomplish more of these checks 
with the backup pilot prior to insertion. Of 
course, you do need a few minutes to shift 
around and get settled, sec that the equip- 
ment is located properly, before you are pre- 
pared for the flight. 

Most of the countdowns in Mercury went 
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LIO 


LINEAR ACTUATOR 



300 . 

Maximum operating force 
in a miniaturized package 

Miniaturized, but with a king-size 
power capability, the new LIO 

where size is the primary deter- 
minant. The LIO provides a 2-in. 
working stroke adjustable over its 
entire range in a retracted length 
of only A 'A in— a high ratio made 
possible bya unique internal struc- 
ture. The LlO’s construction 


magnetic brake which prevents 


of the actuator's stroke and per- 
mits use of high-efficiency jack- 




power options is available. The LIO 
actuator's total weight is only 8 oz. 
It conforms to MIL-A-8064A and is 


equipped with a radio noise filter 
that complies with MIL-l-26600. 
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1414 CHESTNUT AVENUE . HILLSIDE. N.J. 
OFFICES IN LOS ANGELES AND DALLAS 


fairly smoothly as a result of the practice 
that the launch crews had acquired on 
simulated flight tests. The first attempt to 
launch MA-9 on May H was delayed for a 

drive the^antrV^Lcl'’' dlien’ il hmTto be 
postponed because a critical radar set be- 
came inoperative. I was in the cockpit for 
some 6 hrs. before we scruhbed on that 
first day. I was quite tired but felt ready 
to recycle for another count the following 

The countdown on May 1 5. 196?, went 
almost perfectly. Everything "as really in a 

we were going to have a good launch. And 

I had thought that I would become a bit 

for the kick-off when playing football than 
I was for the launch on May 1 5. I felt that 
I was scry well trained and was ready to fly 
a good flight. 

Powered Flight 

It is a wonderful feeling when the engines 
light and you have lifted off. The long pe- 
riod of preparation is over, and at last you 
arc ready to settle down to vour work. 

The acceleration is not disconcerting or 
degrading at the levels encountered in the 
Mercury flights. In fact, it gives one some- 
what the same feeling as that of adding full 

fighter airplane. The pilot can easily monitor 
several of the more critical parameters, in- 
cluding his attitudes, throughout the entire 
launch phase. The task that he is given to 
do should be uncluttered with minor details 
if possible, but he is fully capable of func- 
tioning as an intricate part of the system 
throughout the entire launch. I was sur- 
prised at how many things I could keep 
track of and feel that I had plenty of time 
to do the exact item planned. 


On previous flights, 

that vibration encountered in the region of 

through the couch to the helmet and caus- 
ing slight blurring of vision. We found that 
this could be eliminated by adequate pad- 
ding between the helmet and the couch. I 
had approximately 3 in. of foam rubber be- 
tween my helmet and the couch and experi- 
enced no blurring of vision. 

Booster engine cutoff (BF.COi is very dis- 
tinctive. by the decrease in both the acceler- 
ation and the noise. It was just as I had ex- 
pected it to be from talking to the others. 

John Glenn and Scott Carpenter had dis- 
cussed with Wally Schirra and me how they 
had encountered some springboard effect 
from the guidance while in the latter phases 
of the sustainer flight. Wally Schirra expe- 
rienced very little or none of this effect. I 
had an almost perfect sustainer trajectory 
rvith almost no guidance corrections at all, 
so it was an exceptionally smooth and al- 

Snstaincr engine cutoff (SECO) is also 

b' tht " 0 ‘ Se T he 

spacecraft is in orbit. 

We had all run many full launch profiles 
on the centrifuge, so 1 felt very well pre- 
ar all the powered flight, but there is 
:c between the transition from 




tion on the flight to zero-g. I felt somewhat 
strange for the first few minutes. Tile view 
out of the window is a tremendous distrac- 
tion as the spacecraft yaws around and the 
earth and the booster come into full view 
for the first time. We all noted a strong 
desire to concentrate on the tremendous 
view out of the window. Atlas 130D was 
only about 200 yards away from inc. It was 
certainly beautiful. I could read the letter- 
jug on the sides and could see various de- 
tails of the sustainer. It was a very bright 
silver in color, with a frosty white band 
around the center portion of it. It was still 
wisping vapor from the aft end. It was 
yawed approximately 15 deg.-20 deg. to its 
left. I had it in sight for a total of approxi- 
mately 8 min. The front end was slowly 
turning in counterclockwise rotation. 

Despite these distractions, the many hours 
of training took over and we all proceeded 
to do our tasks as scheduled. After a few 
minutes. I readily adapted to the new en- 
vironment and felt completely at ease. 
Weightlessness is extremely comfortable. 
After a pilot has once experienced weight- 
lessness in space flight, he should almost 
immediately adapt to this condition when 
exposed to it again. 

We all even tended to forget we were 
weightless. 

I agree with Scott Carpenter that the 
cockpit did seem to be somewhat differently 
located in respect to myself upon insertion 
into orbit. You move up forward in the 
seat, regardless of how tight your straps are 
cinched! The equipment storage kit on the 

than it is when yon 3tc on the launch pad. 
;1 very distinctly that I was sitting 
**— ' the time I felt as if I were 
\ couple of times I felt 
■ hanging upside down be- 
cause of the feeling of floating into the 
shoulder straps. Because the spacecraft was 
weightless, equipment stayed where it was 
whenever I let go of it. Nevertheless, every 
time I “dropped" something, 1 had the 
tendency to grab below it, expecting it to 

No Trouble Sleeping 

You really need to have a low workload 
on the first pass in order to collect your 

situation, and to organize the flight activities. 

as completely as I would like to be right 
after insertion. Although I was thinking 
about all the items to be done and of how 
to do them, I did not feel completely at 
home. I felt that I was in a strange en- 

perhaps halfway through the pass. By the 
end of the first pass, I was feeling really 
adjusted to my new surroundings. 

One indication of my adjustment to the 
surroundings was that I encountered no dif- 
ficulty in being able to sleep. When you 
are completely powered down and drifting, 
it is a relaxed, calm, floating feeling. In fact, 
you have difficulty not sleeping. I found 
that I was catnapping and dozing off fre- 
quently. Sleep seems to be very sound. I 
woke up one time from about an hour’s nap 

several seconds to orient myself to where 
I was and what I W3S doing. I noticed this 
again after one other fairly long period of 
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No wonder progress so often wears a ”WG"-Western brand 




How Goodyear "Engineered Value” solved 4 more flight problems 


FOR THE ARMED FORCES 


FOR LIGHT PLANES 


FOR THE AIR FORCE 


FOR THE NAVY 



PROBLEM: Develop a compact anti-skid unit 
SOLUTION: Goodyear Proximity Anti-Skid Detector 


PROBLEM: Safer Light Plane Landings 
SOLUTION: Goodyear 3-T Nylon Tire Cord Body 


PROBLEM: Land a Mach 2 Fighter 
SOLUTION: Goodyear Wheels & Brakes 


PROBLEM: Portable refueling base 
SOLUTION: PILLOW Tanks 


ADVANTAGES: Lightweight. Collapsible. Store fuel 
(or any other bulk liquid) temporarily or perma- 
nently. Can also be used for emergency bulk liquid 
transportation. Minimum vapor loss. Move easily. 


ADVANTAGES: New skid-sens: 
generator and mount, saves 
right below, is 72% smaller thf 
at left. Extremely efficient at 


ADVANTAGES: Maximum strength for high-impact 
landings. Greater protection from breaks, bruises, 
heating, tread-cracking. Controls tire growth in 
service. Increases tire retreadability. 


ADVANTAGES: Compact. More braking capacity than 
any other unit its size. Fast tire changes. Easy to 
maintain. Wheel and brake may be changed sepa- 
rately or together. Near-instant anti-skid control. 


:ing device eliminates 
space. Unit, seen at 
an regular unit shown 
; high temperatures. 


“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through 
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air- 
craft components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have 
been solving flight problems with “engineered value” products. For more details on how Goodyear’s 
broad capabilities can help solve your problems, too, just fill out and mail coupon today. 
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* If you need reliable, no-leakage seals 

get the facts about Gask-O-Seals. 
A FREE engineering consultation 
service is available nationwide. 





This hunter is no killer. 


U.s.s. Dolphin is the Navy's newest and deepest- 
diving experimental submarine, now being built 
by Portsmouth Naval Shipyard. 

Dolphin will hunt answers. 

As she probes deep among the sea's mysteries, 
she’ll also be testing the latest developments in 
submarine construction and control. 

Her steering-and-diving control system came out 
of Republic’s Hydrospace Division. From control 
wheel to aircraft-type cable system, it is quieter, 


far lighter and even more reliable than today’s 
most advanced sub-control systems. It is also 
easier to install aad maintain, because the whole 
thing is designed as a unit. 

Dolphin's rudders are made of two new plastic 
materials, reinforced with steel. 

They’re seven feet tall, two feet thick. Tough, 
buoyant and non-deforming, even under the most 
extreme operating pressures. 

We designed and built them , too. 


REPUBLIC 



How do you measure reliability 
in vibration test equipment? 



The basic function of vibration 
test equipment is to determine the 
reliability of the component, product 
or system being tested. It is there- 
fore imperative that the test equip- 
ment itself be reliable. 

How do you measure the reliabil- 
ity of test equipment? 

The best criterion is the accept- 
ance and record of performance of 
the equipment in the field. How 
many test systems have logged how 
many hours of efficient service? It is 
the wide acceptance of MB test 
equipment among leading environ- 
mental test laboratories that is our 
most effective sales feature . . . and 
our best advertisement. 

Today there are more than 4000 
MB vibration test systems in use, 
some for as much as 18 years. This 
total includes 50 of our proven Auto- 
matic Equalization Systems which 
were introduced by MB in 1960. Ac- 
curate equalization of the test speci- 
men is accomplished with 80 channel 


fully automatic equalization sys- 
tems. Complete equalization takes 
place in less than 5 seconds which 
means exceptional savings in test 
time, labor and money for missile 


and aircraft manufacturers. 

For information on the complete 
line of MB test equipment write for 
Bulletin 420 to MB Electronics, 781 
Whatley Ave., Neiv Haven 8, Conn. 
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1 WATT MIN. 

AT11.7-12.7Gc 

FROMVARIAN 
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FROM VARIAN 


State-of-the-art 
microwave 
tubes from 

VARIAN 

associates 


tubes and many others 
te J ournal, Microwaves, 
•trical Design News, Pro- 
Electronics, and Grid 
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PROBLEMATICAL RECREATIONS 192 



Choose a number less than 40. Add one and multiply by the first 
number. Add 41 and square the result. Divide by 12 and the 
remainder is one. Why? —Contributed 

Answers to 41 intriguing puzzles (plus the problems, of course!) 
appear in our fifth handily bound and illustrated booklet, now 
available to one and all upon request. Ask for Problematical 
Recreations’ 1 . A simple post card will do. Address us at 336 
North Foothill Road, Beverly Hills, California. 
answer TO last week's problem: Weigh A against B. C against 
D, then match the two heavier ones. Without loss of generality 
assume A heavier than B and C, with C heavier than D. This can 
be accomplished in 3 weighings. Now weigh E against C, and 
suppose E heavier than C. in which case weigh E against A (5th 





LOCKHEED jETSTARS- # 50, *51, *52, *53, '54, “55, *56/57, # 58, *59 


Continuing in quantity production at the huge 
Lockheed-Georgia plant in Marietta. While nearly 
half a hundred JetStars prove their prowess world- 
wide with corporate, military, and government 
users— production at Lockheed-Georgia rolls on. 


The need continues. 

And it will continue as long as top echelon men 
have more to do than the time to do it. As long as 
high-priority missions exist. 

The value of the JetStar includes much more than 


just its speed (it's on a par with the airline jets). 
Consider these plain, utilitarian features: its ability 
to carry up to 14 passengers (not six,- but 141). And 
its above-the-weather altitude, long range, 4-engine 
reliability, and all the safety features of modern 


jetliners. And its ability to operate from short, prop- 
plane type fields— on both short or cross-country 
missions. 

The value of the JetStar is the value ot time. 

If time doesn't matter, you don’t need one. 




Inc. 





35,000+ hours’ reliability on T-38 in flight! 



Simplify static testing with this new high-level transducer 



Tamar: three typical contributions to electronics 

Tamar Electronic Industries, Inc., is creating advanced electronic devices and systems for both industry and 
the military. Among the recent achievements of three of the corporation's divisions and subsidiaries are: 
AMERICAN GYRO — provides Northrop's USAFT-38 supersonic twin-jet trainers with miniature rate gyros which 
have achieved a reliability in excess of 35,000 hours in flight. WIANCKO ENGINEERING — simplifies static 
testing with a high-level transducer which drives galvanometer recorders, strip-chart recorders, and automatic 
data systems directly. STODDART AIRCRAFT RADIO — offers the Tamar-created matched 50-ohm micro- 
miniature connector which assembles in 45 secondsand requires no soldering of contacts. For more information 
about Tamar's wide-range capabilities in electronics, please contact Robert Case, vice-president of marketing. 


^11^ 
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TnmnR ELECTRONICS INDUSTRIES, INC. 

California Headquarters: 1360 South Los Angeles Street, Anaheim, California 
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DESIGN A 
HEAT 

EXCHANGER 
-BUT GOOD! 


ON THE JOB WITH A GM HARRISON PRODUCT ENGINEER 

Today he's supervising test procedures for a heat exchanger prototype 
—searching out its characteristics and capabilities in such vital areas 
as vibration, pressure, humidity, dissipation and corrosion. The job is 
near completion. 

At the beginning, he thoroughly studied the customer's heat transfer 
needs . . . selected literally hundreds of design variations from several 
basic heat exchanger surfaces. The capabilities of his selections— 
along with the application specs— were then programmed into a com- 
puter. The answers— mathematical analyses of what each surface would 
do on the job— were later reviewed by the design staff. Out came the 
prototype idea which was built for testing. 

The GM Harrison product engineer looks for everything he can get 
in performance, reliability and economy. And his decisions are based 
on thousands of time-proven marine, industrial, nuclear, automotive 
and aero/space applications. He's a GM product engineer. GM Harrison, 
An organization known for its wealth of specialized talent in tempera- 








If the environmental conditions are severe enough— and if 
the many aspects of switch life are factors— your application 



Qualified switch engineers located in Branch Offices in 
principal cities (see Yellow Pages). Call, or write for Data 
Sheet 192. 



MICRO SWITCH 


Star Track: 
263' of precision by 
Philadelphia Gear 



To assure uncomp 
mising adherence to op 
ating tolerances, Phi 
delphia Gear is usinj 
precision technique 
the production of the 
gear track: instead of c 
ting the segments strai; 
then bending them, ei 
of the segments is cut 
the arc! 

Chalk up another 
ample of Philadelpl 
Gear's design and p 
duction capability . . 

... a capability t' 
could contribute imp 


Philadelphia 

Gear Drives ImPM 


PHILADELPHIA 

GEAR 

CORPORATION 

KING OF PRUSSIA, 








A fighting non-com meets the test 


Sperry Utah uses A-MP* Patchcord Pro- 
gramming Systems to test Army's superson- 
ic ballistic missile — the Sergeant. Giving the 
Sergeant system "before-combat physicals" is 
the job of Sperry Utah developed Sergeant Manual 
Test Station (SMTS). 

Currently used in more than 60 individual test 
programs in Sperry's Sergeant manufacturing 
process; SMTS could easily be adapted to perform 
100 or 1,000 programs. 

Key to SMTS's flexibility is A-MP Patchcord Pro- 
gramming System which makes possible produc- 
tion line, 4th echelon, depot, or other high-speed, 
sub-assembly level testing. 

Some significant features of A-MP Patchcord Pro- 
gramming Systems: 

• Double wiping action in contact design assures 
maximum conductivity at all times — even in the 


microvolt region of operation. 

• Semi-permanent or permanent twin detent 
patchcords. 

• Pre-insulated crimped contacts. 

• Precise silk screening for multi-color circuit 
identification. 

• Complete assortment of program system sizes 
in both universal and shielded types. 

Get the full story on A-M P Patchcord Programming 
Systems. Send for complete details today. 


i AIN/IF* 

j INCORPORATED 

1 

% 
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LEM Research Facility Nears Completion 


Lunar landing research facility de- 
signed to simulate the motions of 
spacecraft in the moon's gravitational 
field is nearing completion at National 
Aeronautics and Space Administration's 
Langley Research Center. 

While the facility will be able to 
support a Lunar Excursion Module 
(LEM) with a full fuel load, its pri- 
mary purpose is research in piloting 
problems that will be encountered in 
the final phase of lunar approach and 
touchdown. A prototype manned re- 
search vehicle similar to a LEM, but 
half its size, will be used initially for 
the studies. 

LEM Weight 

LEM will weigh about 22,000 lb. 
fully fueled. The research vehicle will 
weigh 1 0,000 lb. including the two-man 
crew and 3,300 lb. fuel. 

D. E. llewes, head of the facility, 
explained that the research vehicle will 
simulate actual stability and control 
of LEM. Perfonnance requirements 
for the lunar landing will be developed 
by measuring the abilities of a num- 
ber of test pilots operating with com- 
binations of variables. 

The facility itself consists of a gan- 
try structure 250 ft. high and 400 ft. 
long, carrying a traveling crane from 
which the research vehicle is suspended. 
The crane supports I of the vehicle 
weight, to simulate the £ lunar gravity, 
through servo-controlled cables. 

During research flights, the over- 
head crane will follow the vehicle’s 
linear motions so that the suspension 
cables will be vertical. The vehicle it- 
self will have a gimbal system for a 
full six degrees of freedom. With the 
facility, the pilot will be able to fly 
the vehicle for about 3 min. in an area 
400 ft. long, 165 ft. high and 50 ft. 
wide. 

Flights first will be made without 
a catapult. A catapult will be installed 
later so that tests can be made at veloci- 
ties up to 50 fps. horizontally and 40 
fps. vertically. 

Main Structure 

Main structure of the prototype re- 
search vehicle is a tubular steel' frame- 
work housing the propulsion system. 
Oleo-tvpe shock struts arc attached to 
each of the four corners. The landing 
gear is designed for a gravity sink rate 
of 10 fps. 

An additional 6 fps. will be absorbed 
by aluminum honeycomb pads which 
will be designed to crush when the 
oleos are fully compressed. 

The two-man cabin is located on 
top of the steel frame at the center. 
Essentially, it is a plastic bubble sep- 




DRAWING SHOWS the lunar landing research facility in operation at Langley Research 
Center. The framework is 400 ft. long and 250 ft. high, with a 50-ft. clearance. National 
Aeronautics and Space Administration will study piloting problems related to lunar approach 
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^ During evaluation tests, pilots with relatively low jet time 


The Northrop F-5’s length is 45 feet. 

It can land with a ground roll of only 1,600 feet. 

So it’s quite easy for the F-5 to operate from small, 
forward-area airfields. In fact, the fields don’t have to be 
improved for the F-5 to land. Ordinary sod is just fine. 

Practicality such as this has been designed into the F-5. 
It needs no pampering. Its engines, for example, are so 
lightweight and easy to remove they can be changed manu- 
ally if necessary. No special workstands or ladders are 


have landed the Northrop F-5 in just 36 times its own length. ^ 


needed to service it. All systems and components are easily 
accessible from ground level. 

The F-5 weighs only 8,100 pounds unfueled, yet it can 
carry over 6,200 pounds of payload and extra fuel. In 
clean configuration, it has a sea level rate of climb of 
30,000 feet per minute, and can fly supersonic at altitudes 
up to 50,000 feet. In ferry configuration, maximum range 
is a healthy 1,650 nautical miles. 

Is the F-5 a practical airplane? Beyond a doubt. 

NORTHROP F-5 



Cooperative R & 0 by Aerojet-General and U.S. Polymeric 
has resulted in the use of Poly-Preg, pre-impregnated glass 
roving, for filament winding of the Polaris A-3 first-stage 


PRODUCTION - Poly-Preg roving is advanced to the 
B-stage, greatly speeding the filament winding operation. 
Resin baths and drying stages are eliminated; cure-cycle time 
and problems are minimized. Filaments stay in place as 
they are Iayed-up because of the slight tack in the material. 
QUALITY-CONTROL -Poly-Preg glass-to-resin ratios are 
held to tight tolerances, impregnation is thorough and even, 
mechanical and environmental properties are consistent. 
Roving is thoroughly inspected and tested before it is com- 


mitted to the structure. Production reproducibility is assured. 
PERFORMANCE - Poly-Preg roving assures the high 
strength-to-weight ratio of the precision-wound, solid-propel- 
lant motor case that is credited with improvement of missile 
range and performance. 


Request Poly-Preg Fact-File on your letterhead, indicating areas 
of interest. Address to VS. Polymeric, Santa Ana, California. 
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We have been 
designing and 
manufacturing 
hydraulic hose 
assemblies 
for over 25 years 

Today — Anchor Hose Assem- 
blies conforming to MIL- 
SPECS include HDP* high 
density polyethylene hose for 
high pressure transfer of com- 
pressed gas; high pressure 
“Teflon”** Oxygen hose for 
charging aircraft with breath- 
ing oxygen; one-wire and two- 
wire hose assemblies for med- 
ium and high pressure ground 
support applications; and 
many others. Anchor Assem- 
blies have proved "A-OK” 
under all conditions. 

Ask for this special catalog 
ANCHOR COUPLING CO. INC. 


397 North Fourth St., 
Libertyville, 111. 


arated from the propulsion housing by 
a firewall. Because the center of grav- 
ity will shift as fuel is expended, a pair 
of vertically moving weights are in- 
stalled on the vehicle to compensate 
for the shift. 

The propulsion element consists of a 
hover-descent engine system and ma- 
neuvering rockets, all fueled by 90% hy- 
drogen peroxide. The vehicle will have 
1 0 deceleration engines in two clusters, 
throttleable over a range of 10-1. 

Each engine will produce 600 lb. 
thrust. Cant of the nozzles will be ad- 
justable from 1 5-40 deg. so that studies 
can be made of the effects of jet blast 
at varying angles. 

The vehicle will have 20 attitude- 
control motors— eight each for roll and 
pitch and four for yaw. Thrust for 
each is ground adjustable from 25 to 
126 lb. 

Tire pilot will fiv from the right 
seat. Tne field of view probably will 
be much greater than in LEM, so that 


the plastic bubble may be masked to 
duplicate the actual lunar lander view- 
ing field. Thrust control, located at 
the pilot’s left, will be similar in opera- 
tion to a helicopter collective pitch 
handle. 

'Hie attitude control handle at the 
pilot’s right will be a two-axis ami con- 
troller— for pitch and roll. Conventional 
rudder pedals will be used to control 

The throttle system is capable of 
being adjusted on the ground so that 
a variety of thrust-stick positions can 
be studied. 

During flight, the pilot will have 
three means for controlling attitude- 
attitude command, rate command and 
acceleration command. Thrust modu- 
lation is attainable by varying the pulse 
width. 

Pilot displays are not established be- 
cause display requirements are expected 
to be developed during the simulation 
program. 


Solar Probe Configuration Shown in Model 






| Titanium] SST concepts get rugged 
test on fabulous Phantom 


Tomorrow’s design problems being solved 
by today’s Navy-Marine-Air Force Fighter 


Hidden in Ihe tail section of the McDonnell F4B/F4C 
Phantom, back where the hot jet wake sets the thermal 

map, they carry directions to tomorrow’s Mach 3, 
high-performance aircraft. 

A total of 531 pounds of titanium is used in the aft 
fuselage section alone-more than 25% of its weight. 

strength and low weight, toughness, stiffness, and re- 
sistance to fatigue, thermal stress, corrosion are needed 
to stand up under high loadings at intermediate heat 

aerodynamic buffeting, cyclic loads. 

In short, titanium has the properties needed to make 

More than 100.000 hours of flight, selection by three 

tested these vital titanium structures: the stabilator 
torque box and inboard sections, and the tail cone, 
which thrive in the searing ambience of the jet wake; 
the access doors that surround the tail pipes, and the 
18-foot stiffened web in the keel beam between the 
engines, plus many other titanium parts. 

For more than a decade. McDonnell, which is noted 
for the thoroughness of its materials testing, has con- 
tinued to use more and more titanium in its aircraft. 
The F4B/F4C uses twice as much titanium as the 
F10I, 10 times as much as the F3. It can be said of 
titanium that no other metal except aluminum has 
been so thoroughly tested and tried, proved in flight, 
and found so reliable. 

A whole spectrum of fabrication and titanium mill 
products goes into the making of a Phantom. Titanium 
Metals Corporation of America supplies much of the 
titanium; a network of fabricators spread across the 
U.S.A. supplies a multitude of skills. This capacity 
and technology is available now . . . today ... to help 
solve tomorrow's Mach 3 problems. 

Declining cost of titanium. In the decade since the 
Phantom first appeared on the drawing board, the 
price of titanium has dropped to less than a third. The 
trend should continue to grow as volume and know- 

Writc for titanium data sheet on the Phantom. Or for 

fabricators . . . write Technical Service Department, 
Titanium Metals Corporation of America. 
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Stiffness, Strength characterize the titanium underside of the 
aft fuselage section. Area is directly adjacent to jet blast. 
Despite heat shields, operating temperatures reach 700F. 
Frame and skin material is 0.032'' Ti-8Mn; longeron is 
0.190" Ti-6A1-4V. 
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Does your data system need punched tape? 


If it does, check your specifications against 
these nine Teletype units. 

Then check the price. 

Frankly, we think you'll be amazed that 
equipment with these capabilities will cost you 

Choose from models that handle five, six, 
seven or eight-level tape. They range in speed 
from lO char/sec. on the LFR Tape Punch Cupper 
left) to UO char/sec. on the BRPE Tape Punch 
(lower left). 

Is it a combination set you want? In addition 
to the units shown, we have gang-mounted 
punches and readers, code and speed convert- 


ers, even punch and relay sets. In fact, there are 
Teletype units available for almost any mes- 
sage and data communication need — whether 
your system is small and local ... or large and 

For more details, contact: Teletype Corpora- 
tion, Dept. 82K, 5555 Touhy Avenue, Skokie, 
Illinois. 
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Canadian Solid-Fuel Plant Is Completed 


By Michael L. Yaffec 

Rockwood, Manitoba— Completion 
of Canadian Bristol Aerojet's new pro- 
pellant plant here gives Canada a fully 
integrated, solid-propellant rocket facil- 
ity and adds another contender to the 
growing international competition for 
rocket contracts. 

With the new Rockwood propellant 
plant and its hard parts plant in Win- 
nipeg, 18 mi. away, Canadian Bristol 
Aerojet is now in a position to produce 
JATO units and complete Black Brant 
research rockets, including the instru- 
mentation needed for investigating the 
upper atmosphere. The only rocket 
component not being made by CBA is 
the igniter, which is supplied by Cana- 
dian Arsenals, Ltd., a government-owned 


The Manitoba facility has an annual 
production capacity of 2! million 
pounds of composite propellant. 

Should the demand arise, there is 
room at the 3.000-ncrc Rockwood site 
for additional processing lines which 
could triple the present capacity of the 

' In terms of finished hardware. CBA 
could produce on a monthly basis ap- 
proximately 1,500 JATO units of 1,000 
lb. thrust.' 60 Black Brant 3 rockets 
measuring 10 in. in diameter, and 30 
Black Brant 2 research rockets 17 in. 
in diameter. Actual production of these 
items, initially at least, is expected to 
run well below the potential capacity 

Before the end of the year, the com- 
pany plans to begin production of the 
two-stage Black Brant 4 and to flight 


test some components of the single- 
stage Black Brant 5 research rockets, 
both of which are still in the develop- 

ie powerplants to be used for the Black 
Brant 4 will be the 17-in.-dia. Black 
Brant 2 motor in the first stage and the 
lO-in.-dia. Black Brant 3 motor in the 
second. 

The Black Brant 3 will use a 
I7 in.-dia. motor similar to that of the 
Black Brant 2 but having a higher mass 
fraction (achieved by using higher 
strength steels). 

Although present plans do not extend 
beyond the Black Brant 5, CBA's new 
integrated facility is capable of produc- 
ing rocket motors up to 48 in. in diam- 
eter and up to 20 ft. long. 

Composite propellant used in the 
Black Brant scries consists of am- 
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Remember these early aircraft? 

each a major milestone in aviation history . . . 
and Barber-Colman was there! 


Sure those days were exciting. But compared to the 
future? Only a prelude! Like you, we’re facing tomorrow 
with more engineering know-how, more control in- 
novations, more reliability than ever. Our new ideas 
will be in air valves and electromechanical actuators . . . 
temperature controls and positioning systems. Why not 
engineer some of them into your products? Just consult 
the Barber-Colman Engineering Office nearest you, or 
dial us direct: 815/968-6833. 



FREE 

BROCHURE 
"Good Old 
Flyin’ Days" 


Highlights history of each air- 



■ miB 

y 3 

■nif 


Barber-Colman Company 

Dept. V, 1422 Rock Street, Rockford, Illinois 
AIRCRAFT AND MISSILE PRODUCTS: Air Valves, Electron- 
Control Systems, Positioning Systems, Transducers and T 
Equipment, POLYFORM Electromagnet 




SOLID ANSWERS TO FLUID POWER PROBLEMS 

As part of the decisive guidance control of missiles, 
Lionel-Pacific has designed and produced the vital 
hydraulic servo actuators to precisely control the vehicle 
pitch and yaw axes in flight. 

This is another example of Lionel-Pacific's capability in provid- 
ing solid answers to difficult fluid power problems. Advanced 
manufacturing technology with complete white room facilities 
helps Lionel-Pacific continue its leadership in supplying high 
performance hydraulic actuators and control devices. The 
company is now deeply involved in systems applications in 
control dynamics, cryogenics, fluid mechanics for military and 
commercial aircraft, tactical and long-range missiles, manned 
orbital vehicles, and ground support equipment. We provide 
aggressive systems management capability, backed by solid 
financial support and a nationwide sales engineering organi- 
zation, For detailed applications information, call your Lionel- 
Pacific representative, or write: 

LIONEL-PACIFIC, INC. 

« Subsidiary of The Lionel CotMnMn/ 1510 WEST 135th STREET. GARDENA, CALIFORNIA 




monium perchlorate oxidizer and poly- 
urethane fuel binder. CBA will use 
processes developed by Aerojet-General 
and bv the Canadian Armament Re- 
search and Development Establishment. 
CARDE. which designed the first 
Black Brant sounding rocket and until 
now has been producing and loading 
propellant for the motors, will return 
to its original research and development 


New Motor 

CARDE is presently developing a 
new, more powerful, 17-in.-dia. motor 
for tiie Black Brant 2. This will be desig- 
nated the 2-B to distinguish it from the 
Black Brant 2-A, which will continue 
to use the original motor. It is ex- 
pected to continue working with CBA 
on the development of future Black 
Brants. 

Canadian Bristol Aerojet. Ltd., is a 
new company established and owned 
by the Aerojet-General Corp. of the 
United States and by The Bristol Aero- 
plane Co. of Canada. Ltd. In addition 
to help from CARDE. it will have ac- 
cess to the resources of both parent 
companies. CBA officials do not an- 
ticipate any security problems in con- 
nection with the transfer of classified 
information across the U. S.-Canadian 
border. 

Comparatively Small 

Modern and well integrated, Cana- 
dian Bristol Aerojet is a comparatively 
small rocket production operation by 
U. S. standards. Initially, the company 
is counting on the U. S', and Canadian 
governments to supplv the market for 
its Black Brant research rockets. At 
present. CBA officials foresee little pos- 
sibility of military rocket development 
or production at Winnipeg or Rock- 
wood but are not ruling out a sales ef- 
fort to the Canadian military or the 
possibility of obtaining subcontracts 
from U. S. producers of weapon svs- 

CBA is also counting on its proxim- 
ity to the Churchill Research Range, 
which is 700 mi. to the north, to help 


it sell Black Brant research rockets and 
instrumentation to other countries and 
also to organizations such as the Euro- 
pean Space Research Organization 
(ESRO). 

The Churchill range, which has ex- 
panded a great deal over the past nine 
years, is well situated for rocket prob- 
ings of the Aurora Borealis and other 
atmospheric phenomena associated with 
the polar regions. 

To any foreign research groups inter- 
ested in firing sounding rockets from 
Churchill, CBA believes that it will be 
able to offer vehicles at a price well 
below what it would cost them to pur- 
chase and ship rockets to Churchill from 


production facilities in their own coun- 

Aerojet-Gcncral President William 
E. Zisch regards CBA as a potentially 
profitable operation that will help take 
up any slack that may result from the 
eventual fall-off in sales of major weapon 
systems such as the Polaris and Minute- 
man. Zisch expects to see CBA com- 
peting with U. S. companies including 
Aerojet-General itsclf-for U.S. rocket 
research, development and production 
contracts. Because of the lower wage 
scale in Canada, says Zisch. CBA should 
be able to compete successfully with 
U. S. firms on a considerable amount of 
rocket work. 

U. S. Aid 

Moreover, as far as doing business 
with a foreign country is concerned, 
CBA officials believe tiie U.S. govern- 
ment will encourage its own agencies 
and U. S. companies to give rocket 
business to Canada. And as far as the 
Canadian government is concerned, 
CBA offers Canada the opportunity to 
cut back on the dollar flow to the U. S. 
and. possibly more important, the flow 
of its technical graduates to the U. S. 
rocket industry. 

In fact, says one CBA executive, the 
Minister of Industry and other top 
Canadian government officials will prob- 
ably be our best salesmen. 


Black Brant Sounding Rockets 

S.,l.. 

2-A , 3 

4 

5 

Outside diameter (In.) 

length (in.) 





Weight (less poylood— lb.) 



2,959 


Peak Altitude (mi.) 

125 

u* 

620 

240 
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Standard of excellence 

in four languages 


When if comes to versatility, there isn’t a 
belter recorder/reproducer in its class 
than CEC's VR-2600. This six speed, push- 
button-controlled multi-channel wide band 
data system handles d-c to 40 kc and d-c 
to 80 kc FM, 400 cps to 600 kc Direct, IRIG 
PDM and 1000 bil/inch parallel PCM re- 
cording/reproducing... the four languages 
of magnetic tape storage. 

Embodying unique concepts of accuracy, 
simplicity and reliability, the VR-2600 is 
excellent for environmental testing, struc- 


tural or transient studies, radar recording 
or telemetry. It's at home in laboratory, 
mobile, shipboard, trailer or blockhouse 

Designed using all solid state electronics 
for low power consumption, the VR-2600 
is actuated by color coded, back-lighted 
pushbuttons. A complete 7-or 14-channel 
record ond playback system is housed in 

conditioning amplifiers available for Direct, 
FM, PDM and PCM techniques. Exceptionally 


low skew allows parallel PCM recordings 
of 1000 bits per inch. Six speeds in two 
ranges (l%-60 ips; 3%-120 ipsl are avail- 
able os standard equipment. 

Need further information about the 
VR-2600? Call or write for Bulletin CEC 
2600-X23. 


CEC-.—- 

CONSOLIDATED ELECTRODYNAMICS 


ERASE 

RE-USE 

TAPE 

it’s easy with 



CEC’s high 
performance 
Automatic Tape 
Degausser 

Easy to operate, CEC's TD-2903 
Automatic Tape Degausser de- 

nominal 90 db below saturation 
level in only 120 seconds. The 
TD-2903 accepts all reel sizes, can 
be used with CEC, EIA or Mll-R- 
22842 reel-hubs utilizing 5/16 inch 
or 3 inch center holes. Over-all 
reel diometer can be from 3 inches 
to 14 inches. Tape widths from 1/4 

Weighing only 90 lbs. (15"xl6”x 
23") the TD-2903 can be operated 
on o bench top, in a RETMA rack 
or cabinet. Need more informa- 
tion? Coll or write your CEC 
office for Bulletin 2903-X6. 


CEC 


CONSOLIDATED ELECTRODYNAMICS 



SHADOWGRAPHS SHOW shock waves created in tests at livpcrvelocity speeds by blunt 
body, on left, and large angle (30°) cone, on right. Cone is a proposed shape for spacecraft 
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reportedly is reduced drastically by the sweep-back. 


First Manned Landings on Mars 
Now Seen Delayed Until mid-’80s 


By Harold D. Watkins 

Palo Alto, Calif.— Anticipated fund- 
ing difficulties, technical problems and 
a critical lack of information about 
planetary environments are forcing fur- 
ther reassessment of the scheduling of 
manned planetary' flights and landings. 

Dates forecast for initial interplane- 
tary exploration and the primary first 
stage goal— landing men on Mars— have 
been slipping recently from earlier op- 
timistic predictions (AW June 24. p. 
85). A meeting reviewing results of early 
planning studies and examining the 
state of the art highlighted some of the 
obstacles that concern those charged 
with the planning of interplanetary 
programs. 

First manned landing on Mars is 
likclv not to take place before the mid- 
1980s, according to H. H. Koelle. direc- 
tor of the future projects office of the 
Marshall Space Flight Center. He 
stressed that the manned interplanetary- 
program must compete with other space 
goats for the nation’s resources. 

“It will probably not be earlier than 
Fiscal 1967 that resources become avail- 
able to start one or two major space 
programs,” Koelle said. "The manned 
planetary program is only one of the 
applicants for these resources.” 

Such programs as large launch ve- 
hicles, earth-orbital space stations, a 
lunar base and possibly military space 
programs will compete for the same re- 
sources at the tinre a decision is to be 
made on the next major national com- 
mitment, he said. Present government 
spending on interplanetary studies is 
now running at an annual rate of S3 
to S6 million. 

Later during the American Institute 
of Aeronautics and Astronautics meet- 


ing, which was held in an atmosphere 
reflecting the uncertainties produced by 
President Kennedy’s offer of joint lunar 
efforts with the Russians, George M. 
Low, NASA deputy director of manned 
space flight programs, said he presumed 
that the space station would be the next 
major space program undertaken by this 
country' after Apollo, rather than 
manned interplanetary flight or other 
possibilities. 

Reflecting the keen budgetary con- 
sciousness that is increasingly apparent 
among NASA officials. Koelle in his 
speech said that a mission profile must 
be found which appears to “be a bar- 
gain” in terms of mission objectives and 
probability of success. In addition to 
indications that funding for the program 
will not be available earlier than Fiscal 
1967, lead-time problems push the 
manned Mars landing mission into the 
1975-1984 period when planet positions 
and solar flare cycles make such a trip 
more difficult and expensive. 

Thus Koelle arrived at the mid-1980 
period as the probable time for the first 
Mars landing. 

Among 14 items of things “we do 
know” about manned planetary flight, 
Koelle listed these: 

• Venus flybys arc the easiest and fast- 
est manned planetary missions. 

• Mars landings are the easiest of all 
planetary landing missions. 

• It is mandatory that the properties of 
the Martian atmosphere be determined 
early by unmanned probes in order to 
be able to design Martian landing and 
launch vehicles with any degree of con- 
fidence. 

• Chemical propulsion systems will per- 
mit only the most modest manned 
planetary missions. They will certainly 
not be adequate to provide economical 
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From Mallory imagination in metals... 

high density materials for space-age uses 


Mention high density materials, and you probably think 
that this is the stuff you'd use for a mass element . . . like 
a counterweight in aircraft control surfaces. Mallory 
tungsten base powder metallurgy products — like Mallory 
1000, Mallory 2000 and Mallory 3000— are often used for 
this purpose. They're at least 150% heavier than lead, 
and twice as strong as low carbon steel. 

This family of Mallory materials is exceptionally fine for 
gyro rotors. The Gyromet” materials have superior 
strength, and can be used at rotational speeds up to 
120,000 RPM. And we have another material whose 
coefficient of expansion approaches that of beryllium. 
Another feature of these materials that you may find 


useful in quite different applications is their thermal 
properties. They have good thermal conductivity ... as 
high as 0.328 CGS units . . . resist oxidation and corro- 
sion, and maintain high strength at moderately elevated 
temperatures. Their coefficients of expansion are about 
half that of steel. 

From our continuing research, we have recently devel- 
oped new materials with even higher densities and others 
with better physical properties than ever before. If you'd 
like to discuss ways that these unusual materials might 
be used on your specific projects, write or call us today. 
Mallory Metallurgical Company, P. O. Box 1582, Indian- 
apolis 6, Indiana— a division of P. R. Mallory & Co. Inc. 
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V'tW CATERPILLAR” 
“KAAHMEPA CATERPILLAR” 
“Siamat'Pagi CATERPILLAR” 
“Gutetimorflrn CATERPILLAR” 
“BuonGiorno CATERPILLAR” 
“Buenos Dias CATERPILLAR” 
“E KU AR0 0 CATERPILLAR” 
“Bon Jour CATERPILLAR” 
“BomDia CATERPILLAR” 



"GOOD MORNING. ..CATERPILLAR" 

Every day of the week this cheery hello is translated into 
dozens of different languages in almost every corner of 
the Free World. This greeting means help for those 
charged with equipment maintenance responsibilities. 

It is delivered by a fully equipped force, ready for 
action at this very moment, manned by skilled and ex- 
perienced service and parts personnel. This force con- 
sists of the 145 overseas Caterpillar Dealers who operate 
447 sales-service-and-parts establishments. This network 
is the biggest, best trained organization in the heavy 
equipment industry. It has to be. In many countries 
Caterpillar-built machines, civilian and governmental, 
outnumber the combined total of all other makes. 

This adds up to a minimizing of equipment support 
problems all over the Free World. Caterpillar parts, re- 
gardless of where they are manufactured, are completely 
interchangeable. Caterpillar machines shipped from the 
U. S. to the military overseas are always close to parts 
or service support. 


Backing up this experienced overseas dealer network 
are the Caterpillar manufacturing and parts facilities 
operated by four wholly owned subsidiaries. They operate 
six manufacturing plants located at Glasgow, Scotland; 
Leicester and New Castle, England; Grenoble, France; 
Sao Paulo, Brazil, and Melbourne, Australia. 

Major parts warehouses and emergency parts depots 
are located in Australia, Belgium, Brazil, Canada and 
England. Additional parts facilities are being built in 
Mexico and South Africa. 

This kind of world-wide logistical support means fewer 
supply problems and greater operational readiness. If 
you would like more detailed information, write Defense 
Products Department, Caterpillar Tractor Co., Peoria, III. 


CATER P I LLAR 





transportation for manned round trips 
to the planets. 

• Solid core nuclear propulsion systems 
will make fast exploration trips to Mars 
possible, when the expedition is limited 
to a few people. 

• We still have much homework to do 
and a long wav to go before a firm deci- 
sion can be made with confidence [of 
manned planetary flight missions]. 

Included in Koellc’s list of 10 points 
“we do not know” were these: 

• Whether artificial gravity is needed 
throughout most of the mission profile 
of a manned planetarv flight. 

• Whether direct hyperbolic entrv into 
the planetary atmosphere on a fast mis- 
sion profile is an attractive and desirable 
solution to the braking problem, both 
for the target planet and for earth. 

• The meteoroid and radiation distribu- 
tion in space as a function of time ac- 
curate enough to make a detailed 
space vehicle design without great pen- 

A dual planet fly-by of Venus and 
Mars using an advanced version of a 
N'crva-type nuclear propulsion system 
was discussed by Franklin P. Dixon, 


manager of advanced space systems, 
Aeronutronic Div. of Philco Corp. 

In one mission profile thought to be 
most practical, the spacecraft would be 
boosted in two pieces into earth orbit by 
Saturn 5s. After assembly it would be in- 
jected into an interplanetary trajectory 
bv its nuclear engines. First planned 
with a 1970 launch window in mind, 
earliest possible date for such a mission 
is now thought to be 1972. 

It is generally agreed that nuclear or 
nuclear-electric propulsion systems are 
mandatory for any manned flight of sig- 
nificance. 

Harold B. Finger, NASA’s director 
of nuclear systems, whose office is di- 
recting development of nuclear propul- 
sion capabilities, told a press conference 
that a nuclear powered spacecraft could 
be available in the early 1970s, if hot- 
flow tests of the Kiwi B-4B reactor and 
the Ncrva reactor which arc scheduled 
for the first part of 1964 arc successful. 

Earlier cold flow tests on both these 
systems will be held at the end of this 
year, or at the beginning of 1 964. Finger 
said that he was "confident an opera- 
tional reactor could be developed.” 



Gemini Mockup Used in Simulated Seat Ejection 

NASA and McDonnell Aircraft engineers perform a simulated scat ejection from mockup 
of the Gemini spacecraft with Virgil I. Grissom. Ejection scat is manually rolled out on 

McDonnell is prime contractor for the project. ' 
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Who has some 
very good California 
openings? 


Ampex 

alify, you'll find it 


SOLID STATE CIRCUIT DESIGNER. Must have 
a BSEE; two to six years experience in in- 
design; and knowledge of transistorized 
closed loop control servos. 

ELECTRO/MECHANICAL DEVELOPMENT 

engineer. Must have a BSEE or advanced 
degrees. Two to six years experience and 
aptitudes in data acquisition, transducers, 
modulation techniques, telemetry, data stor- 
age handling and digital recording systems. 
development engineer. Must have a de- 
gree in electrical engineering, physics or en- 
gineering physics. Must be able to supervise 
the conception, analysis and experimenta- 
tion of new high-speed servo mechanisms 
and control devices, electro/mechanical 
accessing digital memories, or advanced 
circuit designs for feedback amplifiers and 
control electronics. 


it design for digital appli- 
cations, specifically: high-speed switching 
circuits, ferrite core memory circuitry, or 
control circuitry for high performance, servo 
controlled tape transports. 

MECHANICAL ENGINEER. Must have BSME 


Must have aptitudes for developing or manu- 
factu ring high precision rotating mechanisms, 
such as: linkages, air bearings, clutches, 
brakes for sophisticated tape transports. 


physicist. Must have PhD in physics and 
up to eight years experience leading theore- 
tical and experimental studies in magnetic 
materials, thin films, new storage media, 
fine particles, solid state materials or elec- 
tron optics. 



For prompt action 
send a letter and resume to 
Mr. Charles A. Moody, 

Office of Scientific Placement, 
Ampex Corporation, 401 Broadway, 
Redwood City, California. 

An equal opportunity employer. 
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Who can give you what you want in transient-free rotary head recorders? AMPEX 


Because we did the pioneering work in this 
advanced area, our engineers have the tech- 
nical know-how and the skill to give you what 
you want. For example, one customer wanted 
four megacycle radar recorders with a 40 db 
signal-to-noise ratio and an absolute time base 
jitter of less than 50 nsec. He got them. And 
absolute time base jitter was less than 20 nsec. 
Another customer needed similar performance 
in a one cubic foot airborne package. It had 
to weigh less than 50 pounds. Ana it had to 
record two megacycle hours. He got what he 



wanted. And reliability is 0.996 for four-hour 
missions. Still another customer asked for 
several 5.5 megacycle recorders with a 40 db 
signal-to-noise ratio and a 25 nsec time base 
stability. He got them— each in a cabinet the 
size of a single rack. At Ampex, you can get 
what you want. Need a 10 megacycle recorder? 
200 to 1 time base expansion or compression? 
10 nsec time base stability? Just come to 
Ampex. For more information write to Ampex 
Corporation, Box 6-1, 401 Broadway, Redwood 
City, California. Worldwide sales and service. 



SURVIVABILITY.. • Continually striving to better safeguard man 

in the air, PACIFIC SCIENTIFIC has designed and developed the 0103 Series Ballistic- 
operated Harness Reel. Employing these cartridge-actuated devices, a pilot or astronaut can 
now be automatically secured to his seat and properly positioned before ejection. This is the 
latest of PACIFIC'S emergency restraint systems providing for man's safety in the crucial 
moment between airborne emergency and ejection — when survivability depends on instant 
readiness. □ The 0103 Series Ballistic Harness Reel is currently being used on the B-58, 
B-70 and Dyna-soar escape systems. With still other development projects underway, 
PACIFIC SCIENTIFIC is ready to meet tomorrow's space-age requirements. □ When 
your program deals with the survival of man in the air, orbit, or space flight. ..call 

AEROSPACE DIVISION: P. O. BOX 22019, LOS ANGELES 22, CALIFORNIA 



102 



CAPABILITY BEATS SPECS 


This 15' dia. x 28' space environment chamber built by 
PDM for Los Angeles Division of North American Avia- 
tion, Inc., was designed to produce a vacuum of 5 x 10 7 
Torr in four and one-half hours. In shakedown tests, it 
reached this level in two hours and ten minutes. It went on 
to reach 6 x 10* Torr without an LN 2 shroud or bakeout. 

In addition to present performance excellence, provi- 
sions have been made for an LN, shroud and bakeout. 

Consult PDM on your space facility requirements. 


Twenty-five years of aerospace experience, including the 
design, fabrication and erection of the nation’s largest 
environmental facilities are your assur- 
ance of peak performance efficiency. For 
details, phone, write or wire Pittsburgh- 
Des Moines Steel Company, Neville Island, 

Pittsburgh 25, Pa. Plants and Offices In 22 Cities 

PITTSBURGH-DES MOINES STEEL COMPANY 



x 

- 



THREE MORE 
FOR SPACE 
FROM DI/AN*, 

available now — from production 


KM 

w 

11 

MILLIWATT CLOCK: 

■ Serial Binary, Real or Elapsed Time 
Output, repetitive or on command 

■ Standard resolutions 'A to 8 seconds 

■ Accuracy ,\% and .01% 

■ Various codes and bit rates lor 
telemetering and magnetic tape 

■ — 50°C to +100°C Operating 

■ Qual-tested by DI/AN 

MILLIWATT MEMORY: 

■ 210 to 82,368 bits asynchronous to 
• No loss of address or data with 

■ 1 - 5 milliwatt standby power 

■ Read/Restore (non-destructive read-out) 
Clear/Write or Read/Write Modes, Split 

or Complete cycle 

■ -55°C to +100°C Operating 

■ Qual-tested by DI/AN 

MILLIWATT 

INTERVALOMETER: 

■ 12 successive events — each can latch 
Relay cycles can overlap. 12 relays built in 

■ Events separated by intervals ol 1 to 
18,384 time units. Time units 50 
milliseconds to 2 sec. 12 independent 
intervals prewired. 

■ Two Intervalometers give complex cycle 

■ \% accuracy 

■ -55°C to +95°C operating 

■ Qual-tested by DI/AN 


•HISTORY: NO ONE (repeat, no one) comes close to match- 
ing DI/AN's history of reliability in magnetic logic equip- 
ment for space. Proof: The operating history of these de- 
vices (and their predecessors) approaches a million hours 
in over 30 different aerospace programs with no known 
failure. 

RELIABILITY: This, mind you, is a record of actual use of our 
clocks, timers, counters, miniature memories, etc. The 
record is supported by two life tests of the individual mag- 
netic Core-Transistor Logic modules (CTL's), with which 
these equipments are made. The Tests have logged 3'/, 
million module hours over 5 years — no failures, and 
million module hours over 2 years — no failures. These num- 
bers are for complete logic elements — but compare them 
with numbers for single components! 

THE KEY to this history and reliability: The 
tages inherent in CTL magnetic logic design: 

Di/An Controls, Inc. 


few components, non-critical semiconductor parameters, 
no incremental flux states, resistance to radiation and to ex- 
treme temperatures. Plus, extraordinarily high, fully cabled 
circuit density. (Over 10,000 high-logic-power CTL’s per 
cubic foot.) 1000 CTL's make a parallel GP computer. 
SHORT DELIVERY: One type of magnetic logic element is 
used for all functions — function determined by intercon- 
nections. New equipments are built with almost no elec- 
trical engineering time required. Product line units illus- 
trated above are available on short delivery from current 
production. 

WRITE FOR DATA SHEETS and special report on "MAG- 
NETIC LOGIC IN SPACE — A REPORT ON HISTORY AND 
RELIABILITY". 

ALSO AVAILABLE: Literature covering three other Dl /AN 
product areas ■ Magnetic Logic and Register Modules and 
cards ■ Standard Core Memories ■ Data Systems. 
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Loran-C Tested as Atomic Blast Detector 


By Philip J. Klass 

Washington— New means for detect- 
ing high-altitude nuclear explosions, 
using existing Loran-C networks 
established to enable Polaris submarines 
and surface ships to pinpoint their 
locations, provides an additional method 
for discovering violations of the recent 

Experiments by Sperry Gyroscope 
Co., sponsored by the Defense Dept.’s 
Advanced Research Projects Agency 
(ARPA) during the U. S. high-altitude 
nuclear tests in 1962, which demon- 
strated the new capability, have just 
been disclosed. 

Loran-C. a longcr-range more-accurate 
version of Loran, developed by Sperry, 
is a hyperbolic navigation system which 
uses a master station and two geographi- 
cally separated slave stations each of 
which transmits a series of accurately 
timed pulses at a carrier frequency of 
about 100 kc. (AW Apr. 15. 1957, p. 
101 ). Total of 17 Loran-C stations now 
in operation provide nearly global cov- 

he vehicle’s position is determined 
by measuring the relative time of 
arrival of these pulses and the relative 
phase of the carrier frequencies within 
the pulse. Loran signals are used by 
the Polaris submarines as a supple- 
mental navigational aid. serving to up- 
date periodically the ship’s inertial 
navigation system. Up to ranges of 
about 1,500 mi. from the stations, 
Loran-C is accurate to within several 
hundred feet. 

To achieve this accuracy, it uses the 
ground-wave signal and is able to dis- 
tinguish it from the less accurate sky- 
wave, which bounces off the ionosphere. 
At night, if desired, less accurate per- 
formance can be obtained at ranges out 
to more than 2,500 mi. by using the 
first-bounce or even second-bounce 
sky-wave. 

The high-altitude nuclear blasts which 
the U.S. conducted during the Argus 
experiment in August and September, 
1958, and the Teak and Orange shots 
of August, 1958, had shown that such 
explosions produced sharp changes in 
the D-laver of the ionosphere. Further, 
that these D-laver disturbances pro- 
pagated over considerable distances, 
according to Sperry's W. N, Dean. 

This suggested the possibility that 
this disturbance would produce a 
significant change in the amplitude and 
relative phase of Loran-C sky-wave 
signals. Hopefully, these would be 


markedly different from variation pro- 
duced by natural causes. 

Under ARPA's sponsorship, Sperry 
set up three monitoring stations to 
measure the variations in Loran-C 
signals due to natural causes and those 
resulting from the 1962 series of atmos- 
pheric nuclear tests. The three stations 
were located at the following sites: 

• MacArthur Field, Long Island. N.Y., 
to observe sky-wave signals from Loran- 
C transmitters at Jupiter, Fla., 900 naut. 
mi. away. 

• Upolu Point, Hawaii, to monitor 
signals from Kurc (Central Pacific), 
1,350 naut. mi. distant. 

• Elmendorf AFB, Alaska, to monitor 
signals from St. Paul and Attu, two 
islands in the Aleutian chain, 700 naut. 
mi. and 1,350 naut. mi. distant, 
respectively. Originally this station was 
located at’ Adak in the Aleutians, but 
conditions proved unsatisfactory and so 
it was moved to Alaska during the late 
summer of 1962. 

Summing up the results of the ex- 
periment. Dean says that a high-altitude 
nuclear blast caused a sudden drop in 
the amplitude of the Loran-C sky-wave 
signal and a shift in its relative phase. 
"These sudden changes can be identi- 
fied as the result of a nuclear burst be- 
cause variations in the ionosphere due 
to natural causes are much slower.” 

The ionospheric disturbances were 


detected at all stations, including 
MacArthur Field which is roughly 5,100 
naut. mi. away from the test area. 
Some effects were observed almost 
immediately after the blast while others 
did not begin to show up for about a 
minute, according to Dean. 

For example, the megaton-range 
Starfish explosion at 250 mi. altitude 
on July 9, 1962 (which greatly increased 
the intensity of the Van Allen radiation 
belt), produced an abrupt shift in the 
Loran-C sky-wave phase angle within 

stations in the Pacific, while the shift 
occurred 2i min. after detonation at the 
MacArthur Field station. 

The station in Hawaii monitoring the 
signal from the nearby Kurc transmitter, 
experienced a 30-db. (1,000:1) drop in 
signal amplitude at the instant of deton- 
ation. The Adak monitor experienced 
a 15-db. drop about a minute later and 
the MacArthur monitor measured a 
drop of nearly 30-db. in signal from the 
Florida transmitter about 2 min. after 
the blast. 

A sub-megaton yield explosion on 
Nov. 1 at an altitude of 20-30 mi. over 
Johnston Island, which produced 
an extremely bright fireball visible in 
Hawaii, was detected by all three Loran- 
C monitors. Signals from Loran-C 
transmitters located in the Pacific 
showed a sudden and sharp shift in 



NEW METHOD FOR DETECTING high-altitude nuclear explosions using existing Loran-C 
navigation network which now provides nearly global coverage, just disclosed by Sperry 
Gyroscope, was demonstrated during 1962 scries of test shots in the Pacific. 
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A Foreword by 
P JW-ft East ^ 

It has been largely out of a need for precise 
results that the aircraft, missile and spacecraft 
industries have taken the lead in the use of 
electronic measurement and control systems. 
Industries which have lagged behind in their 
employment probably have felt the added pre- 
cision wasn't worth the system's price tag. 
Many businesses, I fear, have overlooked the 
fact speed alone is often a good dollar-and-cents 

trol systems. One of our more interesting "case 
histories," I think, is the experience of the glass 
manufacturer whose story is told below. 

I am continually cautioning our own people not 


to use the word "system” too glibly. It sounds 
like something complex— and expensive. Actu- 
ally. of course, a “system" for measuring can be 
quite simple. Witness the clock, the automobile 


Our Aim— Save You Money! 

We manufacture and sell instruments and equip- 
ment for measuring everything under the sun. 
We make simple, inexpensive systems; we make 
complicated, expensive ones. 

But you'll find our Sales Engineers are real 
“down to earth" people. They don't go around 
recommending systems with costs out of all pro- 
portion to the savings they make possible. 

I mentioned last month that we like to offer 
the challenge: "You name it, we’ll find a way 
to measure it.” Maybe I should have added "on 
the budget you have in mind”! 


Classic Jobs of Measurement 



Performed by 

Electro 

Instruments 


Electronic Scanning Slashes 
Time, Labor of Grading Glass 

. . . and manufacturer discovers 
output can be worth more money. 


.. .s polished. Degree of polish v. ... 
determine its quality, and will estab- 
lish its market worth. 

One manufacturer actually counted pits 
and blemishes, then determined grade 
by means of a tedious system of math- 
ematical hand plotting. 

A consultation with Electro Instru- 
ments led to the development of an 
automatic system, based around a light 
source and a photosensitive instrument. 
These could be connected to an El 
instrument to count pits electronically, 
simultaneously compute grade of glass, 
and visually display results. An addi- 
tional output allowed ir' “ *- *— 

automatically 1 

Instruments' Z 


More Accurate Grading, Too! 

The whole process of grading glass thus 
could be drastically speeded up at this 
manufacturer's plant. A secondary 
benefit was greater accuracy in grad- 
ing. Oddly enough, older measurement 
methods had resulted in substantial 
output being downgraded, and the glass 
priced below its true worth! 


S 

n 


Electro Instruments, Inc. 

8611 Balboa Avenue, San Diego 12, California 


ELECTRO INTERNATIONAL, INC., ANNAPOLIS, MARYLAND • TRANSFORMER ENGINEERS, SAN GABRIEL, CALIFORNIA 
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phase and amplitude, while the signal 
from the Florida transmitter experienced 
a much smaller, but still notable, 
change. 

As might be expected, the smaller 
yield and lower altitude of the Nov. 1 
test produced signal fluctuations which 
differed significantly from those ob- 
tained in the larger, high-altitude Star- 
fish blast. This suggests that clande- 
stine atmospheric tests would give at 
least a crude Loran-C fingerprint which 
would indicate their approximate size 
and altitude, as well as their approxi- 
mate location. 

The Loran-C network stations each 
transmit a group of eight pulses spaced 
1.000 microscc. apart except for the 
master station which identifies its burst 
by adding a ninth pulse. Slave stations 

synchronization signal obtained by 
ground-wave from the master station 
and maintain timing accuracy to within 
approximately 0.1 microscc. by using 
cycle matching techniques, according to 
Sperry’s T. T. Yanagi. 

The standard Loran-C receivers 
modified slightly by Sperry for the ex- 
periments were designed to synchronize 
on signals from a master and two slave 
stations and to track them automatically. 
The receivers were able to measure time 
differences between the pulse envelopes 
from two stations to within 5 microsec., 
while measuring relative phase of their 
carriers to within approximately 0.1 
microscc. The precise position deter- 
mination is made from the phase 
measurement; envelope time difference 
is used only to avoid problems of ambi- 
guity. 


Where Loran-C used for navigation 
normally utilizes ground-waves, the 
skv-waves are used for nuclear blast 

It is possible to distinguish between 
the two waves when the sky-wave is 
larger or when its delay in arrival (after 
ground-wave) is long compared to the 
pulse length used. 

If receivers were specifically designed 
for the nuclear explosion monitoring 


function, Dean says it should be pos- 
sible to detect sky-waves in the presence 
of ground-waves of considerably greater 
amplitude, which would enhance sys- 
tem effectiveness. 

A Spcrrv spokesman says that dis- 
cussions arc under way with government 
agencies to consider the possible opera- 
tional implementation of the treaty 
monitoring function to the existing 
Loran-C network. 



HIGH ALTITUDE NUCLEAR BLAST disturbs D-Iayer of ionosphere, causing sudden shift 
in amplitude and relative phase of Loran-C sky-wave signals, as shown (left) for the Starfish 
test which exploded megaton-size warhead at 250-mi. altitude. Phase shift at Pacific mon- 
itors occurred within 1 min. after blast; effect on Florida station (Jupiter) was delayed 
another minute. Extremely large phase shift (right) occurred from sub-megaton blast at 
20-30-mi. altitude in signals from three Loran-C transmitters in Pacific. 
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BUYERS GUIDE, ssue 

Unique in its Coverage of the World-Wide Aerospace Market 


by latest automatic data processing techniques, the 1964 BUYERS GUIDE ISSUE 
to be the most accurate and complete edition in its nine year history. 

Products, systems and services of over 4,000 U.S. and international manufacturers are listed in 
one easy-to-read section, covering satellites, space vehicles, missiles, aircraft, avionics, airline and 
airport equipment, supporting equipment and services. The section is divided into more than 
2,000 product categories with the names of manufacturers listed alphabetically under each category. 
In addition to detailed marketing reports on space technology, avionics, military aviation, air 
transport and business flying, the BUYERS GUIDE ISSUE contains comprehensive coverage on 
procedures for selling to the Department of Defense, the National Aeronautics and Space Ad- 
ministration and other government agencies. Also included are names, addresses and telephone 
numbers of government officials concerned with aerospace procurement. 

BUYERS GUIDE ISSUE usage was demonstrated in a survey conducted six months after pub- 
lication of the 1963 edition. It was found that 66% of the respondents still had their copy, and 
of these 55% referred to it at least once a month. This means that as an advertiser in the BUY- 
ERS GUIDE ISSUE, your sales message will be viewed and reviewed at the precise moment 
when buying decisions are made. 

For advertisers whose contract is received before November 15th, your company’s name and 
the page number of your advertisement will be featured in prominent bold-face capital letters 
for each of your listings. Of particular interest are special rates for multi-page advertisements. 
Also, available to advertisers using one or more BUYERS GUIDE ISSUE pages are l/6th page, 
black and white advertisements adjacent to product listings. 

For complete details on the many additional features and benefits of the 1964 BUYERS GUIDE 
ISSUE, contact your local AVIATION WEEK & SPACE TECHNOLOGY District Manager now. 



Could you help give 
our military commanders 
one more second for 
decision and action? 

MITRE's principal mission is to help 
make war impractical. 

Example — the design and develop- 
ment of systems that enable military 
commanders to detect attack and 
retaliate instantly and conclusively. 
Or the creation of systems that can 
survive nuclear bombardment. 
Systems for space communication; 


systems for nuclear detection; 
systems for localized military oper- 
ations; systems to help end mid-air 
collisions . . . these are some of the 
other assignments now underway 
at MITRE. 

This work is important to our country. 
It also presents one of the greatest 
challenges in the systems sciences. 
MITRE is located just 25 minutes from 
Boston in the middle of a fast-growing 
scientific community, near mountains 
and seashore. 

Engineers and scientists — preferably 
with advanced degrees and at least five 
years' experience in electronics, 


mathematics or physics — write in 
confidence to . . . 

Vice President — Technical 
Operations, The MITRE Corporation, 
Box 208 H. Bedford, Mass. Openings 
are also available in Washington, D.C. 
and Colorado Springs, Colorado. 

MITRE 


An Equal Opportunity Employer 



BUSINESS FLYING 



EXTENSION OF ENGINE NACELLES past the trailing edges of the wings is an identifying feahire of the 1964 Cessna Model 320. 



1964 Cessna Has Control, Style Changes 


Styling and control system changes 
have been made by Cessna Aircraft Co. 
in four of its 1964 aircraft models— the 
130. 172, Skvhawk and 320 Skyknight. 

Prices have been increased slightly in 
all four models, ranging from several 
hundred dollars for the single-engine 
aircraft, to 52,000 for the Skyknight. 

Most noticeable change will be the 
addition of a wrap-around windshield to 
the two-place Model 150 to provide 
360-deg. vision from the pilot's scat. 
The aircraft also will have a 100-lb. 
increase in gross weight, from 1.500 to 
1,600 lb., and its useful load has been 
increased from 550 to 630 lb. Baggage 
capabilitv has increased from SO to 
120 lb. 

New windshield necessitated a rede- 
sign of the 150's fuselage to give it a 
smaller tail cone. 

lire 1 50 is again being made in three 
versions, the standard, trainer and inter- 
cits' commuter, ranging in price from 
S7',825 to S9.495. 

The instrument panel is designed to 
confonn to larger aircraft standards and 
the inter-city commuter version features 

tional and horizon gyros, nav/com ra- 
dio and basic IFR instrumentation. The 
trainer version has dual controls as 
standard equipment. 

Wings with 38 gal. total fuel capacity 
arc available for operators desiring ex- 
tended range. Standard fuel capacity is 
26 gal. 

As in previous model years, the 1964 
1 50, 172 and Skvhawk may be equipped 


with an optional seat in the baggage 
area to carry two children. 

The Model 172 and the Skvhawk, a 
deluxe version of the same aircraft, have 
redesigned instrument panels and new 
aileron and elevator control systems. 

New elevator and aileron control sy s- 
tem improves the travel path of the 


control wheel by eliminating upsweep 
when the wheel is in the extreme aft 
position. It also provides more room for 
mounting radio and navigation equip- 
ment in the center of the instrument 

Nav/com equipment is mounted ver- 
tically in the center of the redesigned 


WRAP-AROUND WINDSHIELD featured on 1964 Cessna 150 provides 360-deg. vision 

tail cone. 1 Model ISO again comes in three versions, ranging in price P from S7.S2S to 
S9.495. Control system changes have also been incorporated. 
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Engineers and Scientists 

YOU CAN 

INVEST YOUR FUTURE 



Lockheed-Georgia Company 


FOR THE NEXT 
BIG NEWS IN 
ROCKETS, 

LOOK TO 
NORTH JERSEY! 


ENGINEERS • SCIENTISTS ■ 

30 NEW R & D 

POSITIONS 

OPEN TODAY 

WITH THIOKOL 

REACTION 

MOTORS 

DIVISION 


WORK ACROSS 
THE FIELD OF 
COMPACT 
LIQUID & HYBRID 
MOTORS, SPACE 
PROPULSION & 
POWER SYSTEMS 



Sgilpsi nHP§i^ 


“77Uo£o€ 

CHEMICAL CORPORATION 

REACTION MOTORS DIVISION 
Denville, New Jersey 



What makes 

T63 LOH engine maintenance 
so fast and easy? 



Three factors make T63 LOH en- 
gine maintenance fast and easy. 

Easy accessibility which permits a 
mechanic to get at any part of the 
engine with a minimum of effort. 

Lightweight components (the 
heaviest weighs only 43 pounds) 
which eliminate the need for a hoist, 
let 1 man disassemble and assemble 
the T63 engine. 

Sectionalized design which lets the 
mechanic remove engine compo- 
nents without complete engine 
teardown. 

And, importantly, nearly all organ- 
izational engine maintenance can 
be accomplished with simple hand 
tools found in the standard Army 
tool box. Only an engine stand, en- 
gine lift bracket, and one special tool 
are required at the organizational 
maintenance level. 

T63 is a Simple, Rugged Engine 
Of course, the T63 engine is designed 
to need very little maintenance. En- 
gine experience duxing qualification 
testing has demonstrated TBO’s 
typical of the turbine age. 

' The engine's reverse airflow de- 
sign has helped make the T63 very 
simple. A lot of concentric shafting is 
eliminated . . . lubrication problems 



THE ENERGY CONVERSION DIVISION OF 
GENERAL MOTORS, INDIANAPOLIS, INDIANA 


are simplified . . . insulation require- 
ments are less stringent. And, as 
Allison has learned in building more 
than 35,000 turbine engines which 
have flown over 30.000,000 hours, 
simplicity and freedom from trouble 
go hand in hand. 



Today more than 50 Allison T63 en- 
gines have been built for the LOH 
program. Most of them have been de- 
livered to the LOH manufacturers 
who will use the T63's to power heli- 
copters in Army LOH flight tests 
and airframe evaluation. 

The T63 delivers 250 shp. (and 
maintains this level during hot-day 
operations), weighs less than 135 
lbs., is barely a yard long. It will 
power the LOH in missions such as 
artillery spotting, reconnaissance, 
liaison, fire direction and command 
ship missions . . . has a rapid response 
to load changes particularly useful 
in “nap of the earth" flying, wave- 
offs, and emergency combat take-offs. 

If you would like more informa- 
tion about the engine that powers 
the LOH, just write LOH, Allison 
Division of General Motors, Box 
894XX, Indianapolis 6, Indiana. 




Four-Place Brantly Helicopter Developed 


Four-place Model 505 helicopter, shown above in artist’s concept, is being developed by 
Brantly Helicopter Corp., Frederick. Okla. for introduction to the market in fall, 1964. 
First flight is expected this month. Helicopter will be powered by a 305-hp. Lycoming 
VO-540 engine and has a planned top speed of 100 mpli. Gross weight is 2,500 lb. 
Empty weight is 1.405 lb., useful load is 1,095 lb., and fuel capacity is 45 gal., which gives 
the machine an endurance of 3 hr. Rotor has a 28 ft. 6 in. diameter, and the baggage com- 
partment will hold 75 lb. The 305 is 7 ft. 3 in. high and 32 ft. 9 in. long. Price will be 
in the $40,000-550,000 range. 


When 

you think of I R 
think of B/A 



For 28 years Baird-Atomic, Inc. has 
been designing and building optical 
systems for all regions of the spectrum 
— infrared through ultraviolet. This 
cumulative experience has resulted in 
a variety of successful monitoring and 
control instruments: rocket-borne 

spectrographs and spectrometers, hori- 
zon sensors, trackers (IR and visible), 
star trackers, radiometers, scanning 
radiometers and spectrometers, and 
flying spot scanners. Nobody (except 
one massive aerospace company) has a 
larger staff of IR engineers. 

Typical of B/A accomplishments is 
the multi-element airborne spectrom- 
eter (illustrated) which measures 
spectral and radiometric data from the 
infrared radiation emitted by high- 
velocity vehicles and other objects 
entering the atmosphere. Output is 
displayed on an oscilloscope as a bar 
pattern graph, each bar representing a 
selected wavelength between 0.9 and 
4.2 microns, thus providing continuous 
spectrum analysis of transient 
phenomena. 

Whatever your problem . . . when 
you think of IR you should think of 
B/A. Write today for details. 
Engineers and Scientists: Investigate 
challenging opportunities with B/A. 
Write Industrial Relations Director. 

An equal opportunity employer. 

ft - j B A/FfD-A T OM/C, / A/C. 

jJ University Road • Cambridge 38, Mass, 
Advanced Optics and Electronics . . . Serving Science. 
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Here, in Lockheed Missiles & Space Com- 
pany's Physical Sciences Laboratories, 
scientists are engaged in a comprehen- 
sive space physics research program em- 
bracing experimental and theoretical work 
in space radiation, aurora, atmospheric 
structure, geomagnetic micropulsations, 
x-ray astronomy, and the propagation of 
electromagnetic waves in space. Experi- 
mental programs include the measure- 
ments of geophysical and space proper- 
ites, both in space and in the laboratory. 

Currently, measurements of variations 
on the earth's magnetic field are being 
made at remote islands in the Pacific 
Ocean, providing clues to the effect of 
solar activity on its shape and stability. 
The influence of solar wind on the geo- 


magnetic field is also being investigated 
in laboratory experiments, by bombarding 
magnetic fields with clouds of highly 
ionized gases. 

Scientists at Lockheed are engaged in a 
continuing program of designing and plac- 
ing density gages, mass spectrometers, 
ion traps, and similar instruments on 
space vehicles to measure the density, 
composition, and temperature of matter 
in space. These experiments lead to a 
better understanding of the chemical re- 
actions occurring in the atmosphere high 
above the earth. 

Important investigations of the low en- 
ergy x-rays emitted by stars are being 
carried out and interpreted to give infor- 
mation on the structure of stellar coronas. 


LOOK AT LOCKHEED. ..AS A CAREER 
Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research 4 Development Staff, 
Dept. M-44F, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS & ENGINEERS: In addition 
to positions in the physical sciences, other 
important openings exist for specialists 
in: Trajectory analysis • Gas dynamics • 
Orbit thermodynamics • Electromagnetics 
• Chemical 4 nuclear propulsion • Systems 
engineering • Electronic engineering • 
Communications 4 optics research 

LOCKHEED 

MISSILES & SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN SPACE PHYSICS: 

Continuing investigation of matter and forces in space 



510,350 and the Skyliawk retails for 
512,200. 

A mechanical bob-weight system, 
linked to the pitch control system of the 
Skyknight, is designed to improve longi- 
tudinal stability and allow the aircraft 
to better hold trim in rough or gusty 

Longitudinal stability of the aircraft 
also has been aided by the inclusion of 
baggage compartments located in the 
aft end of the engine nacelles, on the 
aircraft’s center of gravity. Baggage in 
these compartments docs not affect the 
aircraft’s longitudinal balance. 

Nacelle baggage compartments have 
a maximum capacity of 120 lb. each, 
raising the Skyknight's total baggage 
capacity to 600 lb. in the standard con- 
figuration. 

Price Increased 

Price of the new model has increased 
from 574,950 for the earlier versions 
to 576,950, flyaway Wichita, for the 
basic aircraft. 

Flap extension has been decreased 
from 45 to 35 deg. to reduce the ap- 
proach angle and the amount of flare 
needed to land the aircraft. Experience 
had shown that the former steep nose- 
down approach attitude with full flap 
and the resultant large flare was causing 
pilots to use more runway than needed 

Power off landing approach speed has 
been reduced 10 mph. to 105 mph. at 
5,200-lb. maximum gross weight. Land- 
ing roll over a 50-ft. obstacle has been 
cut from 969 ft. to 740 ft. and the total 
landing distance over a 50-ft. obstacle 
has been reduced from 2,056 ft. to 
1,910 ft. 

Engine Accessibility 

Engine access doors have been ex- 
tended to provide improved accessi- 
bility to lower areas of the engine. Oil 
filter has been relocated from the fire- 
wall to a position directly on the engine 
and the Continental engine designa- 
tion has been changed from TSIO 
0-470-B to TSIO 0-470-C. 

Optional de-icing system now is 
powered by pressure from the pressure 
side of the vacuum system instead of 
from a de-ice air bottle. Change elimin- 
ates weight of the bottle and provides 
an unlimited amount of air pressure. 

Push-button starter has replaced the 
five-position rotary switch formerly used 
and iginition is by an impulse magneto 
rather than the former shower-of-sparks 

Redesigned panel provides for more 
radio space and up to four Cessna 500- 
series radios can be mounted, including 
a transmitter and receiver, navigation 
and glide slope receiver, automatic di- 
rection finder, a communications trans- 
ceiver and a marker beacon. 


! Autonetics 


. . . where creative thinking anticipates the electronic future 

Autonetics seeks experienced electronic systems engineers, 
operations analysts, and technical specialists for assignments 
embracing a broad spectrum of activities ranging from the 
conceptual design of strategic weapons delivery systems 
and operations analysis to systems integration, simulation, 
component selection and interface definition. 

Requires BS or MS degree and a minimum of three years 
experience, or PhD degree in Engineering, Physics, Operations 
Research, or Applied Mathematics. Prefer education and 
experience in such areas and disciplines as Control System 
Synthesis, Computer Design, Trajectory Analysis, Informa- 
tion Theory, Communications, Radar Guidance, Noise Theory 
or Statistics. 


Ballistic 

Tactical 

Avionics 

Systems 

Command 


) Autonetics 


PROJECT: F-lll and other Aerospace Programs 


MAJOR ASSIGNMENTS open in: 


PROPULSION AND THERMO DESIGN 


RELIABILITY DESIGN SURVEILLANCE 


General Dynamics/ Fort Worth has immediate requirements in 
the areas described above. For a confidential review of your 
qualifications, please submit resumes or letters of inquiry to 
J. B. Ellis, Industrial Relations Administrator-Engineering. 
General Dynamics/ Fort Worth. P. O. Box 748, Fort Worth, Texas. 
An equal opportunity employer. 

ERAL DYNAMICS | F=ORT WORTH GIIIIIIIID 
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. creative minds . 


engineering skills. 


The twain do meet — in full harmony — at CHRYS- 
LER Corporation SPACE Division. 

The scope of Chrysler’s responsibilities in the 
SATURN I program holds out exciting opportuni- 
ties for creative, experienced engineers and 
scientists at all levels and in many disciplines. 

Design, engineering, assembly, test, and 
launch preparation activities are moving ahead 
on schedule. Challenging assignments beckon to 
improve performance and develop new concepts 
for the Saturn I space vehicle. 

As we embark on each new phase, new open- 
ings develop. Programmed expansion will create 
rewarding advancement opportunities for those 
who join us now. 

Chrysler activities on the Saturn I are divided 
among three pleasant Southern locations. 


If you hold a degree and have experience in 
any of the following: AEROTHERMO MECHANICS, 
ELECTRICAL and ELECTRONICS, FLIGHT ME- 
CHANICS, TEST and LAUNCH OPERATIONS, 
MANUFACTURING, QUALITY CONTROL, RELI- 
ABILITY, STRUCTURAL, PROPULSION and RE- 
LATED ENGINEERING, or as a PROGRAMMER, 
you will find a congenial, professional climate at 
Chrysler, where you are encouraged to translate 
your creative ideas into action. 

Send your resume, in complete confidence, to 
Section A-7, Personnel Department, at the loca- 
tion of your choice: 

P. 0. Box 26018, New Orleans 26, La. 

P. 0. Box 857, Huntsville, Ala. 

1111 Sheridan Road, Melbourne, Fla. 

An equal opportunity employer. 


space division CHRYSLER 

CORPORATION 


WHO'S WHERE 

(Continued from page 2?) 

Changes 

George G. Congdon, manager of test and 
launch operations-Atlas Weapon Systems, 
General Dynamics/ Astronautics. San Diego, 
Calif., succeeding Donald L. Fagan, now 
Astronautics operations manager at Vanden- 
berg AFB. 

Cmdr. Jay H. Sorensen (USN, ret.). West 
Coast marketing manager (Los Angeles. 
Calif, 1 Aerospace Div. of Beech Aircraft. 

stant Apollo program 

„ , v. of Northrop Corp., 

Newbury Park. Calif. 

The Florida Research and Development 
Center (West Palm Beach, Fla.) of Pratt & 
Whitney Aircraft Div. of United Aircraft 
Corp.. has announced the following appoint- 
ments: Bruce N. Torcll, chief engineer; 
Richard Mulready, assistant chief engineer- 
advanced propulsion programs; John F. 
McDermott, development engineer-turbojet 

vclopment cnginccr-RLl 0 rocket engine pro- 


Jack J. Marks, ; 


'I.Y., a divi- 
sion of Sperry Rand Corp. 

Landis Carr, manager. Sales Distributor 
Program for the Hawkcr-Siddelcy DH-125. 
AiRcsearch Aviation Service Div. of The 
Garrett Corp.. Los Angeles. Calif. 

Harold C. Yost, program director-inertial 
instruments, AC Spark Plug Div. of General 
Motors Corp., Milwaukee. Wis., and Dr. 
James H. Bell, director of reliability. 

Dr. Zvi Prihar, director-advanced com- 
munications svstems, Philco Corp.’s Com- 
munications and Electronics Div., Philadel- 
phia. Pa. 

*~ c, l, chief engineer, Sparton 
., Albuquerque. N. M., a 
arton Corp. 


Southw 


e J. the 


of a 


agreements with overseas (inns. Saunders- 
Roe Div., Cowes, fslc of Wight, of West- 
land Aircraft. Ltd. 

Charles M. Heidcn. general manager of 
the newly established New Businesses Devel- 
opment Operation. General Electric Co., 
Schenectady. N. Y. 

Dr. Allan A. Fleischer, technical adviser. 
Advanced Studies and Special Projects. 
Santa Barbara (Calif.) Laboratories, Edger- 
ton. Ccrmcshausen & Grier, Inc. 

Victor J. Albancsc. chief engineer. Micro- 
wave Department. Paradvnamics, Inc., 
Huntington Station. N.Y. 

John C. Washington, director of market- 
ing. Robcrtshaw Controls Co.’s Aeronautical 
and Instrument Div.. Anaheim, Calif. 

Edmund D. Brown, chief engineer-ad- 
vanced power systems. Pratt & Whitney 
Aircraft Div. of United Aircraft Corp., East 
Hartford. Conn., and William H. Podolny, 


customer relations, Douglas Aircraft Co.'s 
Space Systems Center, Huntington Beach, 
Calif. .Also: D. J. Schuyler, branch manager- 
customer relations for the Space Systems 




& ENGINEERS 


The Missile Systems Division at NAA-Colurabus offers 
scientists and engineers at the advanced degree level the 
opportunity to do basic research and development work 
in the areas of : 

OPERATIONS RESEARCH 

Plan and conduct analysis of missile systems require- 
ments for naval application. Establish operational con- 
ditions, target characteristics and missile performance 
requirements. 

MISSILE AERODYNAMICS 

Conduct applied research studies of aerodynamic heating, 
aerothermochemistry and heat transfer phenomena asso- 
ciated with advanced missile configurations. 

FLIGHT MECHANICS 

Conduct advanced analysis in flight dynamics and 
dynamic behavior of closed loop systems using analog 
computers and dynamic flight simulators. Emphasis on 
determination of requirements for advanced missile 
systems. 

MISSILE GUIDANCE AND CONTROL 

Direct the development of advanced guidance sensors for 
tactical missile seekers. Includes analysis, evaluation and 
application of radar and information theory. 


SCIENTISTS 


AVIATION WEEK & SPACE TECHNOLOGY, Ode 
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Design of^advanced slate of the^art 


AIRBORNE NAVIGATIONAL ANALOG 
AND DIGITAL GUIDANCE SYSTEMS 

Creative activities to challenge your skills are now 
in progress at a rapidly growing division of one of 
New England's foremost electronic manufacturing 
companies. . . .This division offers careers at vari- 
ous levels of responsibility to those engineers 
who wish to grow in the Space Guidance Field. 



L. RAYMOND KOROTIE & ASSOCIATES 

777 FARMINGTON AVE.. WEST HARTFORD 7. CONN. 


For Confidential Interview During East Coast 
Conference Call In Baltimore. Maryland 



HIGH DENSITY PACKAGI 
ABILITY, QUALITY ASSURANCE 
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Your Specialist for 

CASCADED 
AMPLIFIERLESS 
RESOLVER CHAINS 

Why not take advantage of the years of pioneering experience which 
Clifton Precision has gained in cascaded resolvers? 

Not only have we designed and developed the widest variety of 
these resolvers, but we have also become extremely well versed in the 
attendant systems engineering. 

Thus you can have two important advantages by dealing with 
Clifton: top quality components and wide systems experience. 


< - > ,« - > ^ Amplifierless Chains With Thermal Stability 
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CLIFTON PRECISION PRODUCTS CO., INC. 





WHEN RELIABILITY HANGS BY A THREAD... 


Guarantee it with 
Double/Durability* nuts 
engineered by 

ESNA 


When a high-tensile, fatigue-qualified bolt is specified it’s usually 
because the performance of that particular bolted connection is 
of critical importance. In such applications the variables (or un- 
knowns) may include alternating tension-compression loads; un- 
predictable changes in pre-load due to installation techniques or 
wear-in of structure; variations in loads resulting from the effects 
of abrupt changes in temperature on dis-similar metals, and 
unpredictable shock loads. □ Photoelastic studies prove that 
an ordinary locknut concentrates the load on the lower three 
bolt threads. When you add to this localized load con- 
centration in the nut (and the bolt!) the variables 
mentioned above, the bolt can be subjected to punish- 
ment that may exceed its performance capabilities, and 
severely reduce its reliability. □ If the fastening prob- 
lem or the integrity of the structure requires a high 


performance bolt, the simple solution to improved reliability 
under all conditions is the revolutionary Equa-Stress thread 
modification used in the new Double/Durability nuts engineered 
by ESNA. In a Double/Durability nut the stress load is redis- 
tributed over all the threads of the nut . . . and therefore over 
a greater bolt thread area. Equalizing load concentration com- 
pensates for the unforeseen in installation and service— safe- 
guards vital fastenings. (Equa-Stress thread- can be inspected 
with standard gauges and conventional inspection techniques.) 
□ When maximum performance and safety hang by a 
thread . . . guarantee the reliability of highly stressed 
connections against the unknown an,d double their 
fatigue life with Double/Durability nuts! □ For your 
copy of ESNA’s new "DESIGN MANUAL No. 6226 for 
HIGH TENSILE FASTENING” write Dept. S83A-1 025. 

*A trademork of Elastic Stop Nut Corporation of America 



ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhatl Road, Union, New Jersey 



